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Predicting Puberty 1 

Chaises D. Flory 


G ROWING children, reach a 
point in their development 
when childhood is replaced by 
reproductive ability. Popular usage 
considers adolescence as a develop- 
mental stage synonymous with the 
"teen-age." A reference to experi- 
mental literature reveals that an arbi- 
trary period of seven "teen-ages" (13 
to 19 years inclusive) does not cover 
the last stage of growth in all indi- 
viduals. Some children reach puberty 
and experience the accompanying phy- 
siological changes long before age 
thirteen; other individuals are still 
pre-pubescent in the late teens and 
continue to experience significant 
growth increments beyond their twen- 
tieth birthdays. The range of ages at 
which puberty occurs is approximately 
from nine to eighteen inclusive for 
children who are normal mentally. 
Feebleminded individuals have a very 
checkered picture in all of their devel- 
opment but on the average are quite 
late in becoming pubescent. Since 
the normal age range for puberty is 
approximately ten years it seems 
important to give some consideration 
to means whereby the probable on6et 
of pubertal changes in a given child 

1 This study has resulted from a Research 
Fellowship in Child Development at the 
University of Chicago. The fellowship has 
been providod by the General Education 
Board. 


can be predicted. It is the purpose 
of this paper to consider certain an- 
thropometric measurements and osse- 
ous indices which will predict the age 
at which a given girl is likely to reach 
puberty. 

Mankind has for centuries past 
attached considerable significance to 
the transition from childhood to a 
more mature stage of development. 
Primitive peoples built up elaborate 
ceremonies through which maturing 
youths were introduced to full social 
status. It is not quite dear to objec- 
tive-minded investigators whether 
adolescence is really a time of "storm 
and stress" as some writers would 
have us believe or whether the mystery 
which has surrounded procreative 
ability has produced ceremonial cele- 
brations which further complicate the 
interpretation of the developmental 
phenomena. Church confirmation, 
school organization, and social practice 
have been significantly influenced by 
supposed transformations which are 
thought to accompany puberty. 

The general attitude of the layman 
toward adolescence is well illustrated 
by the girl who wrote in her diary: 

I’m 20 years old this day, and I hate it. 
Out of my 'teens. ’Teens is such n peach 
of a word, It makes you think of ten hood- 
lums in one car going somewhere, telephone 
callfl an hour long, and jazz, and fraternity 
pins, and kissing people without cause or 
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effect, And being insano over /ootbiill gnmos 
because your awootlo’s playing fullback, 
Of course, All that lasts over Into tho 2 0's 
ft little way, but it's a sort of a hangover 
then, it seems to me, I know 1*11 nover fool 
the same Again. 

Ab the mystery of sex has been 
gradually removed by a study of 
biology some of the so-called M storm 
and stress" has been eliminated from 
adolescence. Pubertal changes though 
still uncharted are nevertheless suffi- 
ciently significant to warrant consider- 
ation by research workers and practical 
school people. If techniques can be 
developed for predicting the probable 
year in which puberty will occur then 
those investigations which purport to 
describe tho changes at adolescence 
can be confined to a much more defi- 
nite age range in the life of a given 
child, 

THE SUBJECTS 

The cumulative records system of 
tho University of Chicago Laboratory 
Schools has been in operation for a 
sufficient time to provide data for a 
number of subjects over a ten-year 
period. Eighty girls, who had quite 
complete records, were selected as 
subject# for this investigation. An- 
thropometric measurements had been 
made on each subject on or very near 
her birthday, All of the subjects 
considered had an X-ray of the right 
hand at yearly intervals. A complete 
physical examination made annually 
near the child's birthday provided an 
opportunity to obtain data concerning 
pubertal development. It was pos- 
sible from these records to construct a 
relatively complete picture of the 
child's physical development. 


Girls were selected as subjects for 
this study for two reasons. First, the 
date of first menstruation UBed as a 
criterion of puberty among girls has 
no comparable counterpart among 
boys. Second, the number of girls 
with consecutive records exceeds by 
far the number of boys with equally 
complete records, 

Each subject had entered the Uni- 
versity of Chicago Laboratory Schools 
several years before the onset of 
pubescence. Data were therefore 
available before, at the time of, and 
after the occurrence of puberty. At 
some ages and for two of the predictors 
considered later in this paper fewer 
than fifty of the eighty subjects had 
complete records. It will be possible 
in future years, os evidence continues 
to accumulate, to use a larger body 
of data and thereby obtain more stable 
correlations for the several prediotors 
to bo considered. 

Predictors 

Anthropometric measurements . An- 
thropometry has long found favor in 
child development centers. Tech- 
niques have been refined so that 
measurements can be made with high 
reliability, How well do these phys- 
ical measurements predict the onset of 
pubescence? Height and weight will 
be omitted from this discussion since 
many other investigators have dealt 
with these two measures. 

It may seem improbable that head 
size would have any relation to puberty 
but several correlations were computed 
to support or disprove the general 
opinion. Since head size has nearly 
completed its growth before puberty 
occurs it was felt that age nine should 
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be used to compare the relationship 
between head dimensions and puberty. 
Head length at age nine correlated 
.10 zb. 11 with first menstruation, 
while head width correlated .20 ± .11 
with the same criterion. 1 2 * It is of 
some significance that both of these 
correlations go in the same direction 
but one would certainly not continue 
to measure heads merely for the sake 
of predicting puberty. 

Changes in ohest dimensions with 
the onset of pubescence would lead 
one to suspect that there is a relation- 
ship between chest measurements and 
puberty. If a measure is to be used 
for predictive purposes it needs to be 
taken before the occurrence of the 
event to be predicted, Chest meas- 
urements at age twelve, approximately 
one year before the average age for 
first menstruation, show the following 
correlations: .26 ±.08, .34 ±.08, and 
.46 ±.07 for girth, depth, and width 
respectively with the criterion for 
puberty. Lung capacity at age twelve 
which is somewhat related to chest 
size correlates ,32 ±.08 with first 
menstruation. All measurements of 
chest dimensions are related 8 to 
puberty but it is clear that chest 
width has the best predictive value, 
if the age at which puberty will occur 
is the desired prediction. Lung capac- 

1 These correlations will be positive or 
negative depending upon the arrangement 
of the scale. Head Bize and age at which 

first menatruation occurs arc really nega- 
tively associated, i.e. the larger headed 
children reach puberty at the earliest age. 
These coefficients have been made positive 
by inverting the scale on one axiB of the 

correlation sheet. 

4 Previous note on the sign of the co- 

efficient applies. 


ity is about equal to chest depth as n 
predictor of puberty, It is possible 
that chest width can be determined 
more accurately than other chest 
measurements but it is interesting to 
note that head width was more closely 
related to puberty than head length. 
It is not quite clear why widths should 
be better predictors than volume, 
lengths, heights, or girths. Neither 
head nor chest dimensions are highly 
valuable as predictors of puberty 
though chest measurements have a 
closer relationship to first menstrua 
tion than head size. 

Hip measurements have been 
thought to be closely associated with 
puberty. That pre-pubescent girls 
differ from post-pubescent girls in hip 
dimensions can not be denied but a 
mere increase in size with age does not 
necessarily mean a good predictor of 
puberty. Iliac and trochanter widthB 
at age twelve correlate .67 ±.06 and 
.68 ±,06 respectively with first men- 
struation. 4 * Iliac width is considered 
the more accurate hip measure but it 
is no better predictor of puberty than 
trochanter width. At age nine iliac 
and trochanter width correlate .41 
±,10 and .37 ±.10 respectively with 
puberty. It .is significant to note 
that hip measurements at age nine 
will predict puberty nearly as well as 
the best chest measurement at age 
twelve. While chest dimensions are 
better predictors of puberty than 
head measurements, hip widths are 
superior to the best chest measure- 
ment as a predictor of first men- 
struation. 

1 Again the coefficients have been made 
positive by arranging the scale. Largo Lip 
size goes with early puberty. 
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Although correlations of the magni- 
tude found from anthropometric mcaa- 
uremcntfl can not be disregarded as 
predictors of puberty, one would not 
bo content to make predictions from 
measurements which are a mere 16 or 
20 per cent improvement over chance. 
Any correlation below .60 has a pre- 
dictability which is less than 20 per 
cent better than a guess; Anthropo- 
metric measurements taken singly do 
not seem to fill the need as predictors of 
puberty- 

A combination of several dimensions 
was even Icbs suggestive than the 
straight correlations reported above. 
A sum of three head dimensions, 
height, lepgth, and width, correlated 
.22 ±.11 with first menstruation. 
Head width Is practically os good as a 
combination of these three head meas- 
urements. Iliac width divided by 
trochanter width correlated only .22 
±.10 with puberty, which is much 
lower than either measure taken 
singly. The sum of cheat width, 
iliac and trochanter widths correlated 
.46 ±.08 with first menstruation but 
chest width alone is os good as the 
three taken together. Iliac width 
plus chest width correlated ,48 ±.08 
’with puberty bilt this combination is 
less desirable than iliao width alone. 
Some combination of or ratio between 
anthropometries measurements may 
eventually be found which will predict 
puberty better than single measure- 
ments, but the present investigation 
turns to other predictors of first 
menstruation, 

Omous development Early inves- 
tigators who made use of X-ray 
techniques to determine the degree 
of skeletal development had hopes 


that anatomical age might eventually 
replace chronological age as an index 
of the stage of maturity. Relation- 
ships between ossification and intelli- 
gence^ ossification and school progress, 
and ossification and anthropomotrio 
measurements have been widely stud- 
ied, Some attempts have been made 
to relate skeletal development to the 
physiological development signified by 
puberty. But very little detailed 
work haa been done in this latter field 
of Investigation, 

The ossification ratio aa devised by 
Carter (1) is one of the well known 
measures of skeletal development, 
Ossification ratios at age eleven corre- 
late .30 ±.07 with first menstruation.* 
Although this coefficient is low it 
suggests a possible relationship be- 
tween osseous processes and puberty. 
The writer haa in preparation a scale 
whereby the osseouB development of a 
given child can be determined in 
skeletal months values. Thus an 
eleven-year-old child who is retarded 
one year would have a rating of 120 
skeletal months, whereas a child of 
the same age who is accelerated one 
year would have a rating of 144 skeletal 
months. Skeletal months ratings 
which were made for a group of 
eleven-year-old girls correlate .64 ±,06 
with first menstruation, This value 
is the highest relationship thus far 
reported between osseous develop- 
ment and puberty when age is held 
constant. 

Some writers have contended that 
bone appearance is of little value in 
determining the degree of osseous 

1 These coefficients have been made 
positive by arranging the scale as was done 
with anthropometric measurements. 
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development. The age at which the 
pisiforme appears correlated .53 =t -07 
with first menstruation. This bone, 
the last of the carpais to appear, has a 
definite relationship with puberty. 
The writer observed that girls who 
reached puberty early had sesamoid 
bones at an early age. It was found 
that the sesamoid at the diBtal end of 
the first metacarpal, which is present 
in all mature individuals, is always 
present before a girl menstruates, 
There is therefore some relationship 
between the appearance of this sesa- 
moid and puberty. The degree of 
relationship was found to be expressed 
by a correlation coefficient of .70 db*04. 
This one point on the X-ray of the 
hand which can bo determined quite 
objectively and with little or no train- 
ing in roentgenology has a higher 
predictive value than either anthro- 
pometric measurements ox skeletal 
evaluations, The sesamoid at the 
distal end of the first metacarpal 
appears on the average at age eleven 
or about two years prior to puberty, 
It may appear on the face of these 
data that the appearance of the sesa- 
moid is a better predictor than other 
measures of osseous development, 
Skeletal months ratings at eleven 
years of age correlated .64 =t.0fi with 
puberty when age was held constant, 
while sesamoid appearance usually has 
a wide age range. No prediction can 
be made from the absence of the sesa- 
moid except that puberty has not yet 
been reached and is not likely to be 
reached within the following year. 
The age range for the appearance of the 
sesamoid is approximately nine to 
thirteen years of age or a five year 
period, Skeletal months ratings 


which hold age constant and give an 
evaluation at any age have advantages 
over a single point such as the appear- 
ance of a sesamoid. The simplicity 
and objectivity with which sesamoid 
appearance can be determined add to 
the value of this predictor of puberty. 

Further investigation shows that no 
girl has reached puberty whose ossifi- 
cation ratio is below 1,00. Though 
ossification ratios correlate low with 
first menstruation this critical point, 
when the area of the bone Bhadows 
exceeds the area of the carpal quadri- 
lateral os defined by Carter, seems to be 
of some value. No girl has a ratio 
below 1.00 if the sesamoid on the 
distal end of the first metacarpal is 
present, On the other hand, if a 
girl whose X-ray reveals the presence 
of the sesamoid has not reached 
puberty one can be relatively certain 
that the first menstruation will occur 
within the next twenty-four months. 
These facts from osseous development 
suggest that there is a closer relation- 
ship between osseous development and 
pubertal development than there is 
between anthropometric development 
and the date of the first menstruation, 

CONCLUSIONS 

Cumulative data reveal that puberty 
is an event which is related to physical 
size and osseous development. While 
any physical dimension seems to have 
some relationship to the onset of 
pubescence, it is quite clear that head 
measurements are less valuable than 
chest measurements and hip widths 
are more valuable than chest dimen- 
sions ns predictors of first menstrua- 
tion. Osseous development seems to 
be more closely related to puberty 



6 


Flory: Predicting Puberty 


than is physical size. Skeletal months 
ratings ate better predictors of first 
menstruation than any anthropometric 
measurement considered in this study, 
The time of tho appearance of the 
sesamoid on the distal end of the first 
metacarpal is the simplest and best 
single predictor of puberty In girls. 
No girl has menstruated whose ossifi- 


cation ratio is below 1.00 or whose 
X-ray of the hand shows the absence 
of the sesamoid at the distal end of the 
first metaoarpal. Seaamoid appear- 
ance usually precedes puberty by 
about two years, A further accumu- 
lation of data may give more definite 
support to these tentative conclu- 
sions. 


REFERENCE 
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The Problem of Child Development 1 

L. K, Frank 


T HIS paper ia an attempt to 
state the problem of child devel- 
opment oa a focus for scientific 
research and to set forth somewhat 
briefly the methods which initially 
may be employed in its study. Finally, 
an effort will be made to indicate the 
significance of this problem and its 
relation to various scientific enter- 
prises in the field of medicine, psy- 
chiatry, and hygiene. 

I 

In general, child research is prima- 
rily directed by the ourrent problems 
and preoccupations of the several 
branches of life science which utilize 
the child ns a convenient and signifi- 
cant subject for investigation and 
experiment on those professional prob- 
lems, It must be evident, however, 
that the human child, as a developing 
organism with a prolonged infancy, may 
be approached as a subject of scientific 
inquiry giving rise to problems which 
are in many ways peculiar to them- 
selves, calling for a formulation and 

1 Presented to the First Biennial Meet- 
ing of the Society (or Research in Child 
Development, Washington, D. C., Novem- 
ber 3 nnd 4, 1034. An earlier statement of 
the point of view and formulation of this 
paper was given at the Washington Con- 
ference On Child Development, Miiy 1027 
(see Proceedings of Conference, Committee 
on Child Development, National Research 
Council). 


methods of study distinguishable from 
the various enterprises in child research 
just described. It Is from this direc- 
tion that the problem of child develop- 
ment arises and merits our attention. 
The emergence of this problem of child 
development is itself not without signif- 
icance for our discussion, since it may 
be said to express the far-Teaching shift 
in scientific conceptions which is now 
under way, Perhaps the simplest 
way of indicating this shift is to refer to 
the increasing interest in and discus- 
sion of what has been called the 
"organic 1 ' or "organismnl conception" 
or the "organism as a whole." The 
consideration of these topics and the 
attempts to formulate these concep- 
tions with increasing precision are, in 
the writer’s opinion, no unique crea- 
tions without antecedent preparation. 
Rather it would Bcem that the very 
success with which the Various 
branches of the life sciences have 
pursued their inquiries has made this 
development inevitable. For a gen- 
eration or two scientific workers in 
the different fields of work have been 
preoccupied with the laborious task 
of perfecting methods for the collec- 
tion, recording, and measurement of 
the different kinds of data which a 
growing organism may yield. Such 
studies must by their very nature be 
restricted in their scope and confined 
to the discovery of the relation between 
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data and the structure or activity 
from which those data proceed. It 
is, therefore, permissible to view the 
rise of this interest in the total organ- 
ism as a more or less inevitable devel- 
opment of these preceding studies, 
because we have arrived at a point 
where these basic and fundamental 
Inquiries have yielded results of aston- 
ishing character in the shape of reliable 
methods and verified data far the 
fitudy of structures and functions of 
organisms. Thus, having achieved 
many of the threshold tasks of bio- 
logical science, Investigators of a more 
inquiring mind have begun 1 0 ask 
themselves what significance inheres 
among these verified data and how 
far has the very abstraction character- 
istic of this preparatory work served 
as a barrier to the understanding of 
those processes which are carried on 
within the organism as an integrated 
and interdependent 4 whole. 

Concurrently with these question- 
ings and speculations, there have been 
repeated cases in which investigators, 
intent upon the study of a discrete 
problem, have found, to their amaze- 
ment and chagrin, that their carefully 
elicited data wera either incompre- 
hensible or unusable because the or- 
ganisms from which those data had 
been obtained were, apart from the 
two variables measured, unknown and 
ununderatandnble, 

ii 

Wc may say that growth and de- 
velopment arc the changes in mag- 
nitude and configurations occurring 
during the life career of an organism 
aa exhibited in its developing struc- 
tures and functions as well as jn its 


total overt activity as it moves toward 
maturity. These changing magni- 
tudes may take place either through 
constant increments or decrements, 
giving a smooth line, or through oy- 
cles of increments followed by decre- 
ments wherein the successive advances 
overbalance the successive recessions, 
or vice versa, in the sequence of oscil- 
lations. Development as herein used 
implies decrease or involution in struc- 
ture and function as well as increase, 

The human infant at birth is viable 
but not complete in structure and 
function nor physiologically organized, 
and so must grow to completeness 
and achieve maturity both structurally 
and functionally during its prolonged 
infancy, as the following quotation 
from Walzen (5) indicates: 

"The baby at birth is phyaio logically in- 
complete and this manifests itself in all 
parte of the body through instability or 
irregularity or lack of function. How fcbia 
incompleteness passes over into the steady 
functioning of the normal adult, or perhaps 
fails to do so in the abnormal adult, ie a 
field of investigation largely untouched and 
yet one which has a vital bearing on the 
proper understanding of the young child.” 

Since there cannot be a function 
without a structure nor a structure 
without a function, development im- 
plies concomitant changes in struc- 
tures and functions. The fluctuations 
or oscillations in magnitude, e.f/., in 
intensity or duration or extension, 
which take place during growth may 
be regarded as essential in the growth 
process, since any fixity of function or 
process or of structure would interfere 
with, if it did not frustrate, growth 
changes. Growth and stability are 
not compatible, since organs must 
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continue to function while growing. 
For example, growth of the stomach 
occurs through changes in the upper 
and lower limits of expansion and 
contraction as it functions daily; the 
range of distension is gradually en- 
larged through these oscillations in 
the functioning organ. 

Growth or development may, there- 
fore, be regarded a s the secular trend 
arising from or generated by these 
oscillations or cyclical fluctuations of 
structure and function. To the extent 
that these oscillations or cycles, when 
plotted, present their concave sides in 
opposition, we may, as suggested by 
Dr. Ragnar Frisch, conceive of* an 
individual norm around which the 
fluctuations take place, this norm 
being the line of secular trend or 
organic growth for that fluctuating 
structure or function. 

If the conception of an organism or 
of organic unity be valid, then it is 
probable that these oscillations and 
fluctuations in the structure and 
functions or processes of the growing 
child are interrelated. To put it 
another way, the magnitude of change 
of structure or function in the growing 
organism at any moment is related 
to the magnitude of all other structure 
and functions in that organism with 
greater or less immediacy, from which 
it follows that any perturbation within 
the organism will be transmitted with 
greater or less effect and with varying 
lags through the whole of the organism. 
This latter point is expressed in the 
general conception of compensation 
or internal adjustment as illustrated 
by the work of L. J. Henderson and 
of D. D, Van Slyke on the respira- 


tory cycle and of W, B. Cannon on 
homeostasis. 

in 

Each of the changing structures and 
functions of the growing organism 
yields, or may be made to yield, data 
which reveal directly or indirectly 
what is taking place therein. Conse- 
quently, the growth and development 
of a child may be studied through the 
application of all relevant scientific 
techniques to the individual child 
and the collection thereby of the 
various data indicating these changes 
in the structures and funotione of that 
chUd. 

The foregoing leads us directly to 
the problem of child development 
which we may state as the problem of 
discovering the rate and direction of 
change in the structures and functions 
of the child and of revealing the inter- 
relationships existing among the sev- 
eral structures, functions, processes, 
and activities ns disclosed by their 
appropriate data. These several 
classes of data may bo distinguished 
as falling into two classes: (I) struc- 
tural characteristics which arc revealed 
in the changing magnitudes of the 
total organism and of its various 
systems and parts, recorded and 
measured primarily in physical terms, 
mass and extension; (2) functional 
activities divided into, (a) endogenous 
or internal processes, and (b) overt 
activities, which are revealed in the 
changing spatial configurations and 
energy transformations that constitute 
the function or activity. Recalling 
that the human infant is at birth 
incomplete in structure and function 
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and not yet integrated, we may see 
that the maturity of the human 
organism involves the attainment to a 
more or less "steady state / 1 os con- 
trasted with the instability found in 
the infant and the child. This task 
of achieving maturity, both struc- 
turally and functionally, Btntes the 
problem of child development and 
indicates the technique for its study. 
Essentially, the task is to record and 
measure ns many as possible of the 
changes taking place in the growing 
child and to ascertain what, if any, 
sequences are discoverable among tho 
changing magnitudes of the several 
structures and functions. Having re- 
corded and measured these changes, it 
then is appropriate to inquire whether 
the magnitude of the fluctuations 
ahowa any change over a period, ue, t 
whether as the child grows older the 
magnitude of the fluctuations decreases 
(<w Increases) m the child approaches 
the "steady state" of maturity . Again, 
it is necessary to calculate the line of 
secular tmnd for each of these fluctu- 
ating structures and funotions in order 
to discover tho rate and direction of 
change of that structure or Junction 
so that its movement toward maturity 
may be studied both os a process 
having presumably, a law of its own, 
and as a member in a series of concom- 
itant changes, the rates of which will 
bo related one to tho others. Finally, 
it is important to discover from these 
different series of data from each 
individual child what is the order of 
development among these changing 
structures and functions and activities, 
thereby revealing the accelerations and 
retardations, the precocities and in- 
fautilisms within the growing child. 


Child Development 

This order or sequence of development 
offers the clue to the understanding of 
the individualized child who is engaged 
in working out a method of living, 
growing, learning, and otherwise func- 
tioning within the limitations of these 
different maturities. It is precisely 
this highly individualized organic con- 
dition of varying rates of development 
which gives Tise to the unique, idio- 
syncratic individual with his peculiar 
personality, idiomatic functioning and 
differentiated structures. 

If we reflect upon the methodological 
principles and techniques involved in 
the foregoing, we will see that they 
call for, first, the application of the 
various scientific techniques and meas- 
ures to the individual growing child 
and the discovery of the significant 
intervals for which successive determi- 
nations of each structural and func- 
tional change must be made. That is 
to say, fur each of the structures and 
functions of the growing ohild as 
revealed by known or to-be-discovcred 
techniques of measurement, we mugb 
determine how frequently measure- 
ments must be taken in order to reveal 
tho rhythm of fluctuation either as a 
recurrent process of a short period or 
as a process with a long-term period of 
frequency. Having determined then 
how frequently these measures must 
be mode, the data thus obtained must 
be analyzed and plotted for each 
individual child separately in order 
to reveal the fluctuations in the 
structures and processes of the individ- 
ual thus measured. Herein the tech- 
niques developed for the analysis of 
thne series, especially as they have 
been worked out for economic data 
in the study of business cycles, may 
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bo found highly valuable and appro- 
priate, since the manipulation of 
these data calls for the measurement 
of the magnitude of the fluctuations 
in eaoh set of data and for the calcula- 
tion of the line of secular trend which 
those fluctuations generate. To 
illustrate by a concrete example, if a 
daily record is taken of the number of 
hours an infant is awake in each 
twenty-four hour period, we would 
have a series of records showing the 
fluctuations from day to day in the 
total number of hours awake, with a 
gradual increase in the number of 
waking hours as the child grows older. 
The manipulation of the raw data 
through known techniques would show 
how far the magnitude of the fluctua- 
tions was changing from day to day, 
and would also give the line of secular 
trend indicating the child's gradual 
relinquishment of sleep and assump- 
tion of wakefulness during the day, 
through daily variations that have a 
trend downward. 

Therefore, in so far as the data on 
the various structures and functions 
of the child were calculated and plot- 
ted, we would have available for that 
child a series of curveB showing the 
cyclical fluctuations and the gradual 
changes in the upper and lower limits 
of those fluctuations over a period, 
together with the lines indicating the 
resultant changes and magnitudes of 
structure and function arising out of 
these fluctuations. It is submitted 
that the changes in the magnitude of 
these fluctuations is indicative of the 
organism's approach to the “steady 
state” of maturity and that the line of 
secular trend traces the organism's 
achievement of those magnitudes, 
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structures, and functions which are 
characteristic of the adult state and 
to some extent before puberty. 

It is to be noted, however, that our 
assumption that these functions are 
interrelated because they are exhibited 
by the unified organism makes it 
impossible to consider any one of these 
curves ns an isolated event; rather we 
are forced to consider tbo development 
of the child as taking place through a 
number of interdependent events, 
no one of which can be segregated, except 
for purposes of measurement and no 
one of which can be understood or 
interpreted without taking into ac- 
count the concomitant events of the 
total organism. From this it follows 
that any undue perturbation in the 
magnitude of these fluctuations or any 
shift in the lino of seoulnr trend which 
they reveal is to be regarded as an 
indication of a total organic change of 
which we may expect to find indica- 
tions of greater or less degree of 
sensitivity in all the other data col- 
lected from that organism, bid with 
varying degrees of lag. Here wc must 
be on our guard against Assuming that 
either the fluctuations or the growth 
curveB of structures and functions will 
be correlated since it is unlikely that, 
in an incompletely organized individ- 
ual such as a growing child, anything 
will be correlated for long. 

It will be seen from the foregoing 
that we may at once address ourselves, 
through such analyses of the various 
data, to the study of what is taking 
place in the growth process of the 
total organism and thereby obtuin 
possible clues to the puzzling features 
of the present study of the isolated 
structures and functions in the child. 
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Significant botlx for scientific research 
and for child welfare, the study of the 
magnitude of the fluctuations in the 
various structures and functions of the 
child might lead to the discovery of the 
range or amplitude of fluctuations that 
is compatible with wholesome growth 
and development. Moreover, the 
study of the changes in the amplitude 
of these fluctuations, and of the 
various growth curves they generate, 
during the period of growth to matu- 
rity would indicate whether any partic- 
ular structure or function was failing 
to mature concomitantly with the 
others, and would thereby show that 
the various kinds of defects discov- 
erable in children are essentially 
Bymptoms or evidences of the failure 
of the growing child to maintain a 
coordinated rate of change in all of 
the various growth processes involved 
in the maturation of the organism, 
From this we might infer that any lag 
or retardation in the growth of struc- 
ture or process would of necessity 
become cumulative with advanoing 
years and it is evident from the avail- 
able clinical material that we do have 
all manner of retardations and precoci- 
ties in children, By assuming that 
normal development implies not abso- 
lute coordination in the changing 
structures and functions but rather a 
sequence based upon the relative rates 
of change appropriate to eacli struc- 
ture and function, we may apprqach 
the problem of normal development 
not as the establishment of statistical 
norms for chronological age or fixed 
dimensions that nil children should 
attain at any year or incident of time, 
but rather as the delineation of the 
secular trends in the growtli of each 


of the structures and functions calcu- 
lated for each individual child from 
the fluctuating data he yields, Such 
a conception of normal development 
would yield essentially dynamic norms 
and would lead us to study the coordi- 
nations and discrepancies in the vari- 
ous lines of secular trend that might 
be calculated for each child. 

One promising approach to the 
study of individual child develop- 
ment is the systematic Btudy of the 
placement rank or order of different 
characteristics of a child at frequent 
intervals. It is evident that with 
respect to his contemporaries, a child 
will occupy various placement ranks 
or orders that will change from year to 
year and that these changes in them- 
selves are significant of how that child 
as an individual is developing. This 
would be revealed in the changing 
rank or order for each characteristic 
and in the changing profile of all these 
changing placements (3). 

The study of child development 
along these lines would probably show 
that at different epochs in the child's 
career there were different centers of 
dominance; i.e., different structures 
and processes would be changing jrtiore 
rapidly than others, as revealed by 
greater amplitude of fluctuation and 
more sharply sloping lines of secular 
trend. Thus, during the life of the 
child we should expect to find a 
structure or a function increasing or 
decreasing up to a certain point where 
it would remain stationary, not only 
relatively but absolutely, while the 
lagging structures and functions caught 
up with this more precocious factor, 
as it were. 

We would expect to find in the 
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growth of the child, and we do find, 
nodes whioh, from this point of view, 
may be interpreted aa occasions when 
the secular trend of the different 
structures and functions are fairly 
coordinated. Undoubtedly, in bo com- 
plex an organism as man, there may 
be various centers of dominance since 
the phylogenetic record indicates the 
probability that man ns an organ- 
ism arose by confederation ns well ns 
by conquest so that we find certain 
systems and structures participating 
in the total organism but nevertheless 
retaining a degree of independence, 
reminders of their one-time freedom 
from organic domination. Here we 
may refer to smooth muscle and the 
vegetative nervous system which re- 
tains so large a measure of independ- 
ence, as indicated by the name— 
autonomic nervous system. 

It is appropriate here to point out 
two apparently divergent trends in 
development of the human infant. In 
activities of overt behavior, such as 
motor activities, the developmental 
sequence appears to move from total 
organic, all-over type of activity 
toward progressive differentiation of 
activity and subsequent integration, 
as seen in acquisition of skilled patterns 
of prehension and so on. While there 
are many unsolved questions here, the 
general movement seems to be that 
indicated, wherein bodily segments 
emerge as capable of separate activity 
from a previous organic complex. 

In functional activity the reverse 
movement appears to obtain. The 
infant begins life with a number of 
physiological processes operating with 
relative independence of rate, efficiency 
and outcome, so that development 


brings a progressive coordination of 
these organ systems into a functioning 
whole. 

Individual development may there- 
fore be viewed as occurring through a 
progressive resolution of these diver- 
gent, if not conflicting, processes. 
Integration, in the light of this discus- 
sion, may be conceived as the goal of 
child development, within the limits 
which the current state of development 
of organic unity makes possible. In- 
tegration must be regarded, therefore, 
not ns a movement toward static 
coordination and normative adjust- 
ments, but emphatically as a move- 
ment toward organic differentiation 
and coordination whereby structural 
and functional autonomy yields to an 
integration appropriate for that organ- 
ism, The molding of structures and 
the modification of functional processes 
and activities may then be regarded 
as coming about through interaction 
among these fluctuating magnitudes 
which sooner or later culminate in the 
attainment of a dimension in mass or 
extension or in a range of fluctuations 
which is a function, mathematically, 
of the total organic situation. During 
the period of growth of the organism, 
there may be n struggle for domination 
among the various structures and 
processes, which struggle is revealed 
in those fluctuations as the different 
systems are gradually brought into a 
coordinated interrelationship among 
themselves. The large initial fluctua- 
tions in the infant reveal this lack of 
organic unity and coordination and 
dramatically portray the competition 
of the several processes and functions 
for the maintenance of their independ- 
ence. Again in adolescence we see 
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Instability of functional activity as 
growth takes place. But in later 
adolescence), these wide fluctuations 
gradually subside os the several struc- 
tures and processes increasingly partio- 
ipMfc in the totfd organic camples and 
arc brought under the governance of 
whatever dominant structures and 
processes manage to obtain dominance 
during the movement toward ma- 
turity, 

*v 

The individual personality may be 
regarded ns the product of inheritance 
and of this developmental process 
wherein the idiosyncrasies of the 
individual organism^ integration have 
become cumulative with growth to 
maturity. At the present moment, we 
are becoming increasingly concerned 
with the study of personality and With 
the investigation of constitutions and 
types, For the most part, these 
studies are attempts to elicit from the 
records of mature, adult individuals 
certain categories or groupings among 
which different individuals may be 
classified, or attempts to correlate 
physical measurements with certain 
traits or characteristics. It is believed 
that the study of chi/d development 
along the lines herein indicated oilers a 
more fruitful method of attack upon 
this problem since it is evident that 
any distinguishing characteristics of 
personality or of constitution must at 
6<Mne time in the career of the individ- 
ual begin to appear, perhaps with a 
scarcely noticeable degree of difference 
from the other factors in the organ- 
isms hut destined to assume an ever- 
increasing magnitude, To illustrate, 
through the work of Kretschmer and 


Van Horst in Germany and of Qeorge 
Draper, Sfcocknrd, and others in the 
United States, attention has been 
directed to the long-thin, or asthenio 
type, and the short-fat, or pyknic 
constitution or type, and the apparent 
susceptibility of the long-thin type to 
gastric ulcer and sohyzoid personality, 
and of the short-fat type to gall- 
bladder disease and cycloid person- 
ality. It is submitted that these 
proposed constitutions or types repre- 
sent the end results of processes which 
start during the development of the 
child. 

It i s important here to consider the 
probability that the differential rates 
of growth in the child and youth may 
generate these conditions of disease 
and susceptibility organio liabilities 
arising from discrepancies in the rates 
of growth- Thus, one adult form may 
be Indistinguishable from other adults 
because there is no clear-cut differen- 
tial or sharply defined bi-modal or 
trhmocial distribution* Nevertheless, 
the growth processes in the adult indi- 
vidual found at one extreme of & 
frequency distribution may have been 
quite different from those individuals 
found in the center or at the other 
extreme. This suggests the possi- 
bility that constitutional types may bo 
delineated by the genetic method of 
studying the development of the 
individual child to maturity, seeing 
in the differential growth of structures, 
functions, and activities of each child 
the process 0 / constitutional organize 
lion* Tims, the inability of in vestige 
tors to establish types in adult subjects 
leaves open the possibility of identify- 
ing growth types of oven greater 
significance and clinical utility. To 
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illustrate, two individuals may at 
adult age show relatively minor differ- 
ences in bodily dimensions so that Ui 
an adequate sample of adults those 
differences are not significant of valid 
differences. Nevertheless, one adult 
may have reached those dimensions at 
fourteen to sixteen years of age (the 
so-called anthropoid growth pattern), 
while the other may have approached 
his adult stature and girth by a leisurely 
development over four to six years. 
Obviously, the first individual may 
have been exposed to all manner of 
stresses, strains, and maladjustments 
by reason of this accelerated growth 
in stature and possibly retarded growth 
in functional efficiency (e.g., heart, 
gonads, ct cetera), while the other, 
slowly growing adult may have escaped 
such distortions and asymmetries. 
Without this genetic picture of their 
development, we cannot hope to 
distinguish constitutional types or 
begin to understand how mental and 
physical diseases are characteristic to 
different kinds of individuals whom we 
can identify clinically but not establish 
statistically. Moreover, we cannot 
interpret our clinical findings on 
individuals by reference to age norms, 
since each individual organism is an 
aggregate of maturities only rarely 
coincident with chronological age. 
What is of real significance is the indi - 
viduaVs own range of variability or 
fluctuations in functional processes, 
susceptibilities and immunities; if he 
exhibits swings or perturbations of 
unusual degree in one function and 
greater or lesser swings in other func- 
tions, this condition of organic incon- 
gruity may be of greatest significance 
although he shows no pronounced 


deviations of single functions from 
bo -called norms. This is clearly shown 
by the studies of R. G. Hoskin9 and 
associates on schizophrenics at Wor- 
cester State Hospital where few signifi- 
cant deviations from clinical norms 
of single functional activities have 
been found, but where the individual 
exhibits pronounced idiosyncrasies in 
individual functional activities and in 
his total organic functioning, charac- 
terized by Hoskins as “physiological 
clumsiness." Such individuals may 
be regarded as having failed to achieve 
organic efficiency due no doubt to 
circumstances of the growth processes 
wherein hereditary factors may bo of 
large import. 

The problem of identifying consti- 
tutional types is therefore to be 
viewed as a genetic problem of discov- 
ering the divergent paths followed to 
maturity by different individuals who 
at maturity may defy segregation into 
types upon the basis of end-products 
or dimensions but who carry within 
their organic constitution the conse- 
quences of their idiomatic growth and 
possibly skewed development. 

The development of the individual 
personality as arising from this process 
of discrepant growth offers large 
possibilities for study. Instead of 
attempting to measure personality 
directly, we can delineate personality 
development as a derivative of these 
primary, measurable changes, a way 
of integrating these skewed and asym- 
metrical processes and structures and 
their interrelations within the socially 
sanctioned patterns of culture (4). 

The foregoing indicates that by 
studying child development through 
the intensive i lives ligation of the vari- 



16 Frank: Problem of 

ous structural and functional changes 
wc way approach delineations of 
personalities, constitutions, and types 
with much more promise of under- 
standing their evolution than in the 
statistical study of largo numbers of 
adults exhibiting end results ot these 
changes. Moreover, it indicates a 
manner whereby we may genetically 
approach die delineation of tlie four 
panels suggested by Draper— namely, 
anatomical, physiological, immunologi- 
cal, and psyehological^and discover 
the interrelationships as the differ- 
ing expression of varying processes of 
organic development. 

One of the obstacles to the study of 
child development as here conceived 
is the preoccupation of the participat- 
ing sciences with the problem of tho 
relation of two variables as measured 
at one instant of time and the problem 
of causation (2). These preoccupa- 
tions have led to a neglect of the 
concept of time ami methods fox 
analyzing time sericB. Also they have 
discouraged efforts to analyze data 
obtained by different disciplines from 
the same child, as violating scientific 
canons. 

Time is generally conceived ns a 
variable, but it is also a process; that 
fa to say, physiological time fa a process 
of irreversible change that fa oC critical 
importance in study of child develop- 
meat. As Dr. Carrel haa pointed out 
physiological time (1) is in the organ- 
ism and it differs from physical or 
Bitkrnl time in not having a constant 
rale. As tho time process is observed 
in organisms, it appears in the opera- 
tion of all physiological functions, 
giving them a different character as 
the duration of the organism Increases. 


Child Development 

The neglect of time in our thinking and 
research work is evident in the lack of 
any clear-out conceptions of physio- 
logical development of an organism; 
it cannot be measured merely in 
increase of magnitudes as we ate 
accustomed to think in structural 
development. Thus we must consider 
physiological development in other 
terms, such as increase in functional 
efficiency (zle,, chemical efficiency of 
secretions per unit of time or sub- 
stance) or as stabilization of functional 
activity or perhaps as coordination 
and integration of one functional 
process with other functional processes. 
The concept of maturation of function 
offers a promising lead here. 

The conception of time fa, as sug- 
gested, critical for our formulation of 
the problem since we may, by mis- 
conceiving time, create artificial prob- 
lems that can never be solved , as so 
often haa happened in scientific* work. 
An example of this is seen in the as- 
sumption so frequently made in child 
research that a period of time, day, 
week, month, or year, is a constant for 
every stage of child development and 
that children of the same age are a 
homogeneous class, These differences 
in the value and meaning of duration 
for each ^tage of organic growth are 
the very essence of what we osll 
development os distinguished from 
growth measured in terms of incre- 
ments per unit of physical time. Dr. 
Carrel says each human being consti- 
tutes a relatively independent world 
in a state of continuous transforma- 
tion. It 1 b the rate of this transforma- 
tion that can be assumed to character- 
ize our specific duration. 

From this point of view the problem 



Frank: Problem of 

oF child welfare may be viewed os the 
discovery of a technique for child care 
whereby we may try to synchronize 
the various changes through which the 
child must pass on his way to adult- 
hood so that he may achieve maturity 
with the least amount of asymmetrical 
and uncoordinated development. It 
may be pointed out in passing that for 
the most part of our notions of child 
hygiene are by-products of diagnostic 
and therapeutic work, and thus far 
vve have little experimental basis for 
child hygiene. Approaching the prob- 
lem of child hygiene and child welfare 
with this concept of development and 
along these suggested lines of proce- 
dure, we see that there is presented an 
extraordinarily rich and unexplored 
field of experimentation — namely, to 
discover and to work out into practi- 
cable form the techniques of child care 
suitable to each of the varying classes 
or types of children and adapted to the 
varying needs and requirements of the 
different periods, of the child’s develop- 
ment. As suggested before, we may 
regard the human infant as a relatively 
unorganized and unsteady aggregation 
of changing structure and functions 
which must, if the child is to survive, 
be brought into some sort of organic 
unity* We may, therefore, view the 
development of the child to the pre- 
pubertal age as essentially a move- 
ment toward relative stability. The 
onset of puberty then may be regarded 
as the breakdown of this painfully 
achieved stability els necessary to 
adolescent growth. Immediately the 
problem of adolescence may be stated 
in this wise; to discover the order or 
sequence in which structures and 
processes undergo the pubertal modifi- 
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cations and disturbances with the 
probability that we can find certain 
constitutional types or large groupings 
of individuals for whom this pubertal 
breakdown and subsequent integration 
always takes place in the same manner. 
Then we are faced with the question of 
whether for each of these types there 
may not be a more or less fixed 
sequence of increasing instability in the 
sense that the initial “break” may take 
place in one function or structure and 
be followed by successive breaks in 
other functions ns a patterned sequence 
peculiar to each constitutional type. 
Pursuing this notion further, the 
movement from puberty to maturity 
may then be viewed as the achieve- 
ment of the “steady state” of maturity 
by the progressive stabilization of 
processes and functions in a sequential 
pattern peculiar to the constitutional 
type under which each individual 
adolescent would be classed, remem- 
bering that all manner of retardations 
are, so to apeak, frozen in maturity — 
e.g rt bone growth. Under such a 
conception, we might envisage a coor- 
dinated attack upon the problem of 
adolescence as has been suggested in 
the study of the infant and the younger 
child, and again wc might anticipate 
the development of a technique of 
hygiene for the adolescent based upon 
the discovery of these constitutional 
differences and the application of 
methods which might help the ado- 
lescent to achieve health and sanity in 
maturity in accordance with the needs 
and capacities of t ; s own organic 
situation. It seems evident that if 
wc are to have anything in the nature 
of preventive medicine, we must look 
forward to an increasing recognition 
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of the individual's variability and his 
peculiar needs and requirements for 
fcho Achievement and maintenance of 
sanity and of health. The study of 
child development along these lines 
as essentially the genetic branch of 


human biology, is, therefore, offered 
both as a program of fundamental 
scientific importance and as an outline 
for larger social welfare of an impor- 
tance sufficient to justify this rather 
extended discussion. 
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A Study of the Speech of Eight Bilingual 
Children of the Same Family 

Madohah E, Smith 

I N A study of height and weight in numbered about four hundred and 
three generations, use was made fifty sentences and almost twenty-five 
of the diary records kept by Mrs. hundred words. Thi9 made possible a 
F. M. Smith of the development of her numerical analysis of the sentences at 
eight children (1), These records also different age levels. As thero was no 
contained considerable data relative to consistency in recording sentences 
the learning of language by the chil- other than the interest aroused by the 
dren. As all of the children were bom child's remarks and the mother's 
in China and, — except for one year in opportunity and leisure to do bo, the 
America when their parents were on assumption is that the samples are of 
furlough —lived there until the young- the child's best attempts and the data 
cst child was almost twenty months are not therefore comparable to other 
old, during which time they were ex- studies where the records have been 
posed to and used two languages, it made more systematically. However 
seemed worth while to study the it is possible to compare one child with 
records carefully to see if they would another as the selection of samples was 
throw any light on the linguistic devel- subject to the same factors for the dif- 
opment of bilingual children. ferent children. Such comparisons 

These records had been kept from make it possible to consider the effect 
tho time of the birth of the eldest child of certain factors which affected the 
until after the removal of the family to children differently; for the ages of the 
America; but unfortunately are rather children at the time of furlough and 
Bcnnty before the eldest child's third removal to America varied nnd there 
birthday and after the move to was a difference tho mother states in 
America. The portions of the record her own use of Chinese with tho older 
relating to speech consist of comments and younger children, 
on the children’s progress, lists of The children while in China heard 
words known at about a year old, age of Chinese always from their native 
first real words used, and quotations of nurses, the other servants and from 
the children's remarks and questions practically all the Chinese, whether 
that for different reasons interested the children or adult, with whom they 
mother and seemed worthwhile record- came in contact. They heard English 
ing. The quotations listed before the almost entirely from all their adult and 
children wore four-and-a-half years old child white acquaintances, it was the 
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language preferred for use among 
themselves after differentiation be- 
tween the two languages hqd occurred; 
and, in the case of the older children, 
was the language primarily spoken to 
them by their parents. But in the 
case of the younger children, the 
mother left more of their care to the 
native nurses while she engaged in 
mission work and the instruction of the 
older children. She and the father 
also used Chinese much more in speak- 
ing to the children after their return 
from furlough. It may be seen there- 
fore that there was a difference in the 
source of the two languages hs heard 
by the older and the younger children; 
for the former, the two sources were 
quite distinct, English from all the 
whites in their environment, and Chi- 
nese from all the natives in their 
environment ; while for the latter there 
tvw no pure source of English as their 
parents used either language in speak- 
ing to them and there were always one 
or two children a little older who were 
still somewhat confused in their use of 
the two languages . This difference 
might well lead to increasing the in- 
fant's difficulty in learning to distin- 
guish English and Chinese* 

In order to make the analysis of the 
records as objective as possible, the 
sentences were analyzed according to 6 
criteria; sentence length, number of 
errors per hundred wards, number of 
inflected forms of English words in 
proportion to the total number of 
English words used, the percentage of 
mixed sentences, by which is meant 
those sentences containing words other 
than proper nouns from both lan- 
guages, and finally the percentage of 
Chinese words used. The material 


was separated according to the nge of 
the child at time of record, (ill sentences 
spoken between the ages of 21 months 
0 days and 26 months 29 days being 
counted as 9pokeu at 24 months and 
bo on for each six-month interval. In 
order to isolate the factors operating 
on the children to a different extent, 
the material was considered separately 
for the three oldest and five youngest 
ohildren and also for each of the three 
children who moved from a bilingual 
environment to a monolingual envi- 
ronment or vice versa before they were 
past three years old. 

Sentence length and number of 
errors per hundred words have been 
used in previous studies (2, 3, 4, 6) as 
criteria of progress in speech; and give 
consistent results in the present analy- 
sis, even though the samples when so 
subdiv ided are small , Sentence length 
increases regularly with age for each 
child or group separately studied and 
the number of errors per hundred words 
shows a decrease at each age level 
in the larger groups and at only one 
level in each of three of the remaining 
four groupings is there an increase 
instead of decrease with age. The 
increase is probably due to the small- 
ness of the samplings. These 2 criteria 
treated Chinese and English words, 
sentences and errors exactly the same. 

The third criterion that of ability to 
use correctly inflected forms also gives 
quite consistent results after two years 
old. It is not a very satisfactory meas- 
ure especially with small samples at 
that age as the baby*g frequent use of a 
few words learned in an inflected rather 
than a root form; eg., "gone” hardly 
indicate knowledge of the use of inflec- 
tions and yet by the method of count- 
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ing used would give the child a score. 
Chinese inflections are so different that 
they were considered separately. 
There was no progress shown in such 
use by a oomparable measure but the 
Chinese samples were too small when 
subdivided by age to be considered 
except in the case of the younger boys 
for whom percentages calculated for 
their Chinese words as had been for the 
English words gave scores of 8, 6 and 
8 per cent at eighteen, twenty-four and 
thirty months old respectively, 

Tho percentage of mixed sentences is 
a useful measure of the confusion of the 
children between the two languages 
and shows regular decrease with age. 
The proportion of Chinese words at the 
earlier ages reflects the child’s com- 
parative knowledge of the two lan- 
guages but at the later ages it measures 
rather the proportion of Chinese words 
still used when the child was trying to 
speak English for there is only one 
sentence primarily in Chinese recorded 
as spoken after a child's third birthday. 
This probably reflects both the 
mother's preference in keeping her 
records in English and the children's 
tendency to use English in speaking to 
their mother. 

Table 1 gives the results of this 
numerical analysis. The mother's 
comments agree in every case with it. 
Thus she reports M.'s slow progress in 
speech before her second birthday, that 
E. whose record is included with the 
younger boys was by far the slowest of 
all her children in learning to talk, and 
remarks on the high percentage of 
Chinese used by the younger children 
during their second and third years. 

The order of birth of the children 
was first the two elder daughters, next 


J.j then M, then the three younger 
boys, of whom E, was the lost and 
then the youngest girl H. 

Considering the factors that affected 
the children differently, the firet com- 
parison may be made between the older 
and younger children. It will be noted 
that at every age level the older chil- 
dren excel the younger children by all 
criteria; with one exception, in fleet ions 
at two years. They use longer sen- 
tences, make fewer errors, make 
greater use of inflections, and use fewer 
mixed sentences except at three-and-a- 
half years where very few are UBcd. 
The average age of end of true confu- 
sion is earlier for them also although 
the age of last mixed sentence is about 
the same, But these lost mixed sen- 
tences hardly show confusion of the 
two languages os the earlier mixed sen- 
tences do for with but one exception 
(E.'s), each contains but one Chinese 
word which are either y/ords for which 
there is no true English equivalent or 
words which, for some Bpecial reason, 
the children had been taught to use 
instead of the corresponding English 
word. Words of the first class occur- 
ring in these last sentences are "mei- 
mei" or ''younger sister" and “koo- 
koo" or “elder brother"; of the second 
class are “du-bi” or belly "sz-poo” or 
diaper. The children wero encouraged 
to use Chinese words to refer to por- 
tions of anatomy, calls of nature and 
articles of clothing tabooed in polite 
conversation in English in the nineties. 
The other last word "din-ts" or quilt 
was currently used in the nursery to 
distinguish certain small crib pads from 
the regular bed quilts. Such mixed 
sentences containing only Buch words 
are of a very different type from E.’s 
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sentence recorded os spoken ot 35 
months referring to the snow, (a rarity 
for him and for which he knew no 
word) "Jingming's bah sand makes my 
kyouh t'ung” which translated would 
read "God's white sand makes my 
feet hurt." The order is Chinese, the 
words about half English and half 
Chinese and the English inflection is 
attached to a Chinese noun, Is it any 
wonder that "Grandma does not 
understand much that E. says" when 
he visited her in America at 38 months 
although he was recorded as speaking 
better English and forgetting Chinese 
by 3D months old? 

This superiority of the older children 
is not accompanied by any compensat- 
ing superiority of Chinese on the part 
of the younger children for all the 
criteria but the one showing least dif- 
ference take the Chinese as well as the 
English into consideration. We may 
therefore conclude that the confusion 
of source of languages does probably 
make learning to speak more difficult 
for a bilingual child than if the sources 
are reasonably distinct. 

Considering next the effect of re- 
moval from a bilingual to a mono- 
lingual environment, J., the oldest 
boy and H, the youngest girl were both 
so removed at about 20 months old. 
Both of them had made considerable 
progress in speech by that time, the 
record stating that J, at 18 months was 
talking a good deal and that H. at 14 
months was talking a good deal in 
Chinese and using short sentences at 10 
months. She had begun to talk the 
earliest of all the children using six 
words at eight months and combining 
two words into her first sentence at 
nine months. Within two months 


after leaving China, she was beginning 
to pick up English and using lesa 
Chinese. In neither case was there a 
record of any mixed sentence after the 
children's second birthdays. At that 
date, H, woe taken from her family for 
a two months visit 1 to an aunt alter 
which she no longer used any Chinese, 

J, however heard it occasionally in his 
family during the year of furlough and 
had no difficulty in recovering hi* 
Chinese upon return there, H,'s rec- 
ord at two years covering as it docs all 
sentences used from 21 to 27 months 
covers this period of forgetting and her 
transition from bilingualism to mono- 
lingual iem, Her record is given sepa- 
rately therefore as well as included in 
the record of the five youngest. Un- 
fortunately after that period there is 
only a single sentence quoted. Divid- 
ing her two-year record into two parts 
by the date of her leaving for the visit 
to her aunt we find for the first interval 
a sentence length of 3.1, error index of 
62, and a single use of inflection, that 
of the possessive sign ; and for the latter 
period a sentenee length of 5.0, error 
index of 20 and the same use of inflec- 
tions. Her progress as she became 
adjusted to the monolingual environ- 
ment was remarkable, These children 
do not show the difficulty that Mary 
and Avis Ann and a third infant re- 
ported to me (5) did when they under- 
went a similar move but they were 
younger and had not made the same 
start at learning to talk that J. and 
H. had. 

The early speed of acquisition of 
words by the children, the fact that tho 
average of the children's first use of 
words was ten months and in this 
respect the younger children were 
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ahead of the older (they first used a 
word at an average age of ten months 
and the oldest three at eleven months) 
suggest that the handicap of bilin- 
gualism is not felt at this stage but a 
little later and it is when the child is 
about eighteen months old that com- 
ments on slowness of further progress 
occur in the records of those who seem 
to be most handicapped. 

M. was moved from China to 
America at ft few weeks old and started 
learning to talk in America. At 13 
months she used Two English words. 
The next month the family returned to 
China and hex exposure to bilingualism 
began. Her record shows relatively 
alow progress and the mother com- 
ments upon it. Finally at 19 months 
she remarks that M, has picked up a 
few Chinese woidB and at 21 months 
she begins to improve, "learning a new 
word almost every day J* At two 
years bhe does not show any mixed 
sentences but a low per cent of such 
son. fences is inevitable when the child 
ia still using many ono-word sentences 
as it is necessary that a sentence con- 
sists of at least two words before it can 
contain words from two languages. 
The transfer from a monolingual envi- 
ronment to a bilingual environment 
may be more confusing to an infant 
than the reverse and it is also noted 
that M, w os younger than the two who 
mado tho roverse change. 

E. is another child who had not mas- 
tered speech when the family moved to 
America. After tho decision to leave 
China had been made, the mother 
atatea that she made ft special effort to 
Bpcak Chinese more than ever to the 
younger children. As a result (?) E, 
was tho oldest of tho children to con- 


tinue his confusion of the two languages. 
He had been in America nearly three 
months before the record of his forget- 
ting Chinese occurs. At 42 months 
nearly half a year after Leaving China 
his sentences are 3.7 words in length, 
error index ia 31 and use of inflections 
occurs in only 8 per cent of the wordB, 
the poorest record of all the children. 
Were it not for his previous low record 
md the slight disturbance caused the 
other two children moving to America 
at an earlier age and the additional fact 
that the younger of the two oldest girls 
who was only a little older than he 
during the furlough year in America 
shows no effect of the change, we might 
consider his slowness due to the 
change. It would appear more likely 
due in part, at least, to the same cause 
that affected the other younger boys, 
namely the confusion of source of 
English and Chinese. He had made 
considerable gain by four years as 
shown by the last quotations in his 
record, He made excellent progress 
when he started to school and his intel- 
ligence rating on the Army Alpha 
during the World War was A so his 
early slowness was not due to less intel- 
ligence than his siblings. 

This analysis suggests that: 

1. It is probably better for young 
bilingual children to receive their two 
languages from quite separate sources, 
each adult in the home using always 
the same language in speaking to 
them. 

2. Change from a monolingual envi- 
ronment to a bilingual one affects a 
child’s speech more than a change in 
the opposite direction. 

3. Such changes are more difficult 
for an infant of twelve to eighteen 
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months than for those who have 
already made more progress in speech. 

4, A bilingual environment does not 
seem to delay the first use of words, 
the handicap operating at a later age. 

6. Although the numerical data can- 
not be compared with other studies of 
children’s speech since the samples are 


probably selections of the children's 
best effort rather than of tlicir average 
performance, yet the ratio of errors is 
in case of the younger children higher 
than the norms of two and three-year- 
olds found in a previous study, (6) 
(two years 36 and three years 16 per 
100 ). 
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Direction of Movements of Children in 
Emotional Responses 

Dok Gregory J. Schramm 


HISTORICAL INTRODUCTION 

T HIS experiment was devised to 
investigate to what extent, if 
any, the reactions classified as 
positive and negative reactions in 
studies of lower organisms may be 
important in the study of the emo- 
tional behavior of oliildren; and to find 
what relation, if any, exists between 
spatial factors in the environment and 
the general reaction pattern of children 
under conditions that arc generally 
considered emotion provoking. The 
problem may be briefly enunciated as 
follows: What is tho direction of gross 
body movement of children to spatially 
controlled Btimull? Does this direc- 
tion of movement indicate emotion? 

The idea of spatial reaction ns an 
index of emotional behavior has been 
Blowly developed in child psychology, 
Watson (9) introduced the positive 
and negative terminology into experi- 
mental child studies, He has a para- 
graph caption *'(0) Positive Reaction 
Tendencies." Ho writes, "Infants re- 
spond positively to nearly all small 
objects which are given a high stimu- 
lation value by moving them. No 
definito avoiding tendencies have been 
noted at this ago, except those men- 
tioned under blinking and defense re- 
actions Although wo aro not 

prepared to InsiBt upon it wo are in- 


clined to believe that man is originally 
endowed with various kinds of posi- 
tive reaction tendencies, but with few 
negative reaction tendencies." 

Watson’s eighth trial of "Albert" is 
described as follows: "The instant the 
rat was shown the bnby began to cry. 
Almost instantly he turned sharply 
to the left, fell over, raised himself on 
all fours and began to crawl away so 
rapidly that he was caught with 
difficulty before he reached the edge 
of tho table.” Of this reaction Wat- 
son claims "This was as convincing a 
cose of a completely conditioned fear 
response as could have been theoreti- 
cally pictured." Generalizing on 
Watson's three emotions Tolman (8) 
states, "It must be observed that all 
response tendencies would apparently 
fall into one or the other, of the two 
classes of 'tending to remove’ or of 
'tending to continue and get more of' 
the stimulus, Anger and fear go into 
the first group and love in the second." 
But these classes translated into en- 
vironmental terms are equivalent to 
reactions which decrease distance and 
make contact or inorease distance. 

Sherman (7) also detected this bi- 
partite behavior reaction in infants 
and reduces all behavior of the new- 
born to the oategories of the positive 
or negative reactions. He writes thus : 
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“The genesis of the specific emotional 
reactions of children and adults lies in 
the responses available to the newborn 
infant. The reactions are first gen- 
eralized, but even in the earliest re- 
sponses two types of reactions are 
noted: (1) that of rejecting the stimu- 
lus, and (2) that of accepting the 
stimulating condition/' 

Leslie Marston (0) makes positive 
and negative spatial movements of 
children a significant basis for measur- 
ing social resistance and compliance. 
Making a summary of results, he 
writes "In this experiment the children 
differed in degree of social resistance 
from the most extroverted, who 
showed no resistance but unhesitat- 
ingly approached the stranger and 
uninvited played with the toy (score 5) 
to the most introverted whose social 
resistance withstood the stranger's 
advances and rejected his inducements 
(score 0)." 

Spatial specifications and relations 
have been used by Levy and Tulchin 
(5) in the description of resistance be- 
havior of 983 children tested at a 
county fair and of 110 others tested 
under controlled conditions in the 
laboratory. In the first study they 
conclude: “The manifestation of re- 
sistance by infants and children during 
mental testing is evidence of some in- 
nate behavior pattern/' In the sec- 
ond study the authors analyzed the 
resistance behavior into 8 pattern 
groups, the sixth of which contains the 
following: “Several withdrawal move- 
ments with or without taking the 
object; walking back to mother; turn- 
ing head and burrowing in mother's 
clothes; turning head away toward 
mother, holding head downward, 
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covering face with hands, looking 
away/' 

The presence or absence of a posi- 
tive spatial reaction is the criterion 
of scoring most items of Gcaell's (1) 
maturity chart for one-year-olda. 
These items which ho considers symp-> 
toms of developmental levels, are all, 
except one concerning speech, reduc- 
ible to spatial movements of the infant 
in response to a stimulus objeofc. The 
same criterion of scoring maturity is 
found in his scale for pre-school 
children (2), 

M. C. Jones (4) while eliminating 
fears from children found that the 
"direct conditioning" was the best 
method of elimination. It should be 
noted that in this process the spatial 
relation of the animal wob at every 
stage of the process the measure of 
the emotional equilibrium of the chil- 
dren being unconditioned. 

According to a study of H. E. and 
M. C. Jones (3) jumping frogs, jack-in- 
the-box, and upsnapping beetles moat 
frequently elicit fear reactions in chil- 
dren, while worms and catepillars 
produce no more than mild curiosity. 
The difference in these groups of 
stimuli lies in the sudden and ex- 
tended locomotion or spatial changes 
of the former compared to tho latter. 

In an experiment with six young 
children, thirty-six older children rang- 
ing from six to 10 years and 90 colle- 
giate adults in the presence of a 
harmless snake 6 feet long and 4 
inches in girth, these authors describe 
the reactions largely in spatial terms. 
Some of the terms are the following: 
“reached and grasped," “held his 
ground," “started to leave," “took up 
a post of observation outside of pen," 
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“drew away," "moved forward," 
"crowding close," "climbed on table," 
"refuged to come near," "ran around 
behind the circle, " "nearly one third 
refused to have the snake brought 
near," "the remainder reached for- 
ward," Broadly the whole array of 
subjects in an emotional situation are 
divided into those who permitted the 
object to be near or reacted positively 
and those who acted in a contrary 
manner. 

Apparently positive and negative 
reactions are charaoterisfcio of the 
behavior of children in responding to 
stimuli that provoke emotion. The 
aim of this study is the experimental 
determination of the positive and nega- 
tive reactions of children under condi- 
tions that vary the spatial factors in 
the relation of the child to the stimulus. 

phocedure 

It was desired to present two situa- 
tions, one in which the subject was 
placed free in a spatial relation to a 
stationary atimutug object and the 
other where the child was relatively 
stationary while the stimulus was 
moved toward or away from him. 

For this Tens on two tests were de- 
vised. The one called the Sitting test, 
in which the child was fixed in a chair 
and animals as etimuli-objccts, were 
moved toward and away from the 
child. The second test was the Stand- 
ing test, in which the controlled condi- 
tions permitted the child to stand 
freely in space in the presence of ani- 
mal-stimuli which were relatively fixed, 
on a table, 

Thus both tests reveal body move- 
ment of the child in apace, The sit- 
ting test provides observation of small 


spatial trunk swaying of the child in 
the chair, under controlled conditions. 
The standing test gives a record of the 
gross spatial movements of the walking 
child with the stimulus object re- 
stricted. 

The reactors were children from the 
Child Institute of the Johns Hopkins 
University. There were 22 jreaotors, 
15 were boys and 7 were girls. Their 
ages ranged from thirty-six to sixty- 
four months. Twenty of these par- 
ticipated in the standing test. The 
Intelligence Quotient of each was 
above 1.00. A few refused to submit 
to the chair situation; a few entered 
after the completion of the standing 
test. As a rule the child freely said 
"Take me" and tended to run ahead 
of Experimenter into the experiment 
room but in the cases of A and R It was 
necessary to coax. N could not be 
induced to walk through the corridor 
to the observation room unless accom- 
panied by an institute assistant. 

Apparatus for sitting test 

The sitting test involved a relatively 
fixed subject and a moving, i.e, f 
approaching or receding stimulus ani- 
mal, Actually the child could move 
several inches each way In the chair. 
The stimuli were moved through a dis- 
tance of 24 inches, in three or six inch 
intervals, toward or away from the 
child. The movements of child and of 
stimulus were mechanically recorded. 

The apparatus for the sitting test is 
illustrated in figure 1. It consisted 
of a chair with a back, two arm rests 
and a front tray, something like a 
baby high chair. The rigid parts of 
the chair in contact with the body, 
that is, the back, the aides and the 
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front were equipped with an air cush- 
ion for each. These 4 air cushions 
made of inner tube sections were con- 
nected by separate tubings with 4 
individual pressure bulbs and record- 
ing tambours; thus forming 4 closed 
pneumatic systems. Any body move- 
ment of the sitting child in a ventral, 
dorsal or lateral direction was trans- 


kymogram the opening and closing of 
the drop-curtain and the exposure of 
the stimulus at the initial position. 

In the back of the stage an opening 
equipped with 2 points of an electric 
circuit was made at the center at the 
fioor level. Fitting into this opening 
and moving through it was a one inch 
wooden rod equipped , with circling 



Fig. 1. Appahatub foii Sittinq Test 


mitted to the respective tambour and 
there recorded on a kymogram. 

The exposure apparatus or stimulus- 
stage consisted of a small stage having 
a cubic extension of 2 feet, built upon 
a table. The front of the stage was 
equipped with a screen which could 
bo raised or lowered at will by the 
Experimenter to expose the stimulus 
object. A metallic point on this 
screen automatically recorded on the 


bands of zinc, at every three inches to 
record the movement of the rod. 
When the tray bearing the animal 
stimulus was moved forward or back- 
ward by means of the rod projecting 
through the rear stage wall, the metal- 
lic rings closed the electric circuit and 
the position of the stimulus tiny was 
kymogrnphically recorded. A scale 
in inches was marked on the rod carry- 
ing the stimulus which was moved 
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forward or backward on the stage by 
the Experimenter standing behind 
the screen. A stop watch was used 
to make the intervals between stimu- 
lation at given distances uniformly 30 
seconds. The exact time interval 
was mechanically recorded on the 
kymogram, The illustration shows 
the animal tray equipped with a small 
peroh for the paroquet experiment. 
The other animals were bound to the 
tray. 

In the ceiling of this email stage a 
mild electric bulb was placed which 
shone down upon the stimulus object 
and afforded uniform illumination at 
all times, 

The recording apparatus consisted 
of a kymograph and 6 markers, 4 of 
which were pneumatic and 2 magnetic. 
The 4 pneumatic markers were tam- 
bours, one each for the 4 air-pressure 
cushions acted upon by the movements 
of the child in the chair, On the 
kymogram the top or L line shows the 
record of the left side movements or 
compression by the moving child, the 
R line represents the right lateral 
movements, the V lino the ventral 
pressures, and the D or fourth line 
the dorsal compressions, 

The 2 raagnetio markers were acti- 
vated as follows: The fifth marker or 
time line was operated from a con- 
tinuously running electrio clock in an 
adjoining room; the bottom marker 
recorded the raising and lowering of 
the exposure screen and the * positions 
of tho stimulus rod and animal. 

Stimuli objects. The stimuli objects 
were animals. The introductory stim- 
ulus was a ten inoh glass bowl con- 
taining 2 gold-fish, each 2 inches in 
length. This was used on the regular 


exposure stage with the air-cushions 
under compression. 

The other stimuli were, a small 
green frog, 2 ounces in weight; a large 
market frog, 11 ounces in weight; a 
white rat, body 6 inches long; a gray 
rabbit, 4 pounds in weight; and a green 
paroquet 6 inches long. 

These animals were attached to the 
stimulus-rod and moved toward or 
away from the child sitting in the 
chair. The frogs were fastened to 
the tray by means of strings tied to 
their legs and hands, which made 
hopping impossible. The rat and 
rabbit were held in place by a wire 
passed around their neok and fastened 
to a ring between their fore legs. 
These bands were quite invisible, and 
were not once remarked upon by the 
child-subjects. The paroquet was 
trained to sit on a perch while being 
exposed. However it was prevented 
from flying away by a fine eye-glass 
chain which was passed around its leg 
and attached to the perch. The chain 
was quite visible. Except for the 
frogs which slowly writhed on their 
tray the stimuli animals were quiet, 
and never moved off their tray during 
exposure. 

Procedure of the sitting test. In the 
beginning the Experimenter addressed 
a group of children as follows; "I 
want to show you something next door, 
I will be able to take only one at a 

time. It ia now 's turn,” Later 

the appointments were made through 
the Institute assistants in. order to 
avoid disturbance of group activities. 
The same arrangement applied when 
the subjects were taken from the play- 
ground. 

On arrival at the test room, the 
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subject was asked to take off outdoor 
top-olothes if he had them on, was 
engaged in a casual conversation about 
the room and permitted to play for a 
minute with a new toy; then asked to 
alt in the chair. He was told "In a 
few minutes I will show you some- 
thin e in that window." 

The child was permitted, even en- 
couraged to get in the chair by himself. 
In case of climbing inability the Ex- 
perimenter assisted him into chair, 
then said: "Won't you let me move 
the arms of the chair closer to you so 
they fit snugly?" and thereupon ad- 
justed cushions. Next, "Let me put 
this arm-rest (tray) under your arms 
to make you comfortable. This fits 
like a baby chair, doesn’t it? Do you 
have one at home? etc." Experi- 
menter left subject a minute and ad- 
justed th$ pressure of the 4 air systems 
each of which had an individual bulb. 
Coining back to the child, he said: 
"Let me move you nearer the window, 
bo you can see the things I want to 
show you. Lay your hands on the 
tray like this," The chair was shifted 
in a position directly in front of the 
screen, as shown in the diagram of 
apparatus. Experimenter placed the 
hands palms down on the tray in a 
relaxed position, then said, "Now I'll 
go and open the window for you to see 
what is- there." 

When tambours were balanced, the 
child was asked, "Are you ready?" and 
the kymograph was started. After 
counting five, the curtain was raised 
exposing the animal at the initial 24 
inch distance, stop watch waB started, 
and the behavior of subjeot was 
recorded in writing. 

The stimulus objeot was permitted 


to rest in a given position approxi- 
mately 30 seconds and then pushed 
forward, not jerked, 3 inches during 
the space of 1 second to the next posi- 
tion. Such forward movements were 
made until the stimulus objeot reached 
the edge of the stage, or as far as the 
child would tolerate it. Then the 
stimulus objeot was drawn back 3 
inches as every 30 seconds elapsed until 
the initial position was regained which 
was also maintained for 30 seconds, 
following which the curtain was 
dropped. At the end of the series 
when the drop curtain was lowered the 
child was immediately released by un- 
latching the tray of the chair. The 
child was then engaged in some irrele- 
vant conversation, permitted to play 
with a toy for a few minutes, helped 
to put on his top clothes and escorted 
back to the playground or work-room. 
The following modifications of pro- 
cedure were introduced. The experi- 
menter spoke to. the child when crying 
seemed imminent and asked "What is 
it?" Usually no answer was given to 
direct questions Os "Will he bite, jump, 
or fly?" In case of the child protest- 
ing and wanting "to go and get out," 
he was put off repeatedly by saying, 
"Just a minute longer." In a few 
cases of continuous protest, extreme 
agitation and loud crying the series 
of approaching positions was short- 
ened and even the curtain dropped. 
However, the necessity of rapport, 
future coflperation and the welfare of 
the children required such individual 
variations of the procedure. It is our 
opinion that the active factors in the 
situation operated in spite of the 
shortening of exposurj and approach 
series, by reason of a lowered reaotion 
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threshold, in the very few cases where 
this occurred. 

ftesuf/s of silling test . The data of 
thifl flitting teat were treated by appli- 
cation of the fifth experimental method 
of John Stuart Mills. Mills 7 formu- 
lation of the law of the "Method of 
concomitant variations 7 ' is as follows: 

1 ‘Whatever phenomenon varies in any 
manner whenever another phenome- 
non varies in some particular manner, 
is either a cause or an effect of that 
phenomenon or is connected with it 
by Borne fact of causation. 77 Simul- 
taneous variation of position of the 
subjects aa recorded by the tambours 
with that of the animal stimuli as re- 
corded by the electro-magnets are 
assumed to show a causal dependence 
of the behavior of the children upon 
the spatial movement of the stimuli. 

After a shellac bath, the kymo- 
graphio Tecords were read by means of 
a transparent triangle engraved in. 
centimeter units. In this reading the 
time line or stimulus line was used as 
the base line. Readings of the height 
of the pressure lino were taken for each 
second or each two second periods. 
The leadings for the interval from one 
distance of stimulus to the next were 
averaged for that period. These aver- 
ages were considered an expression of 
the directional activity for the given 
distance. Thus in the cose of Q react- 
ing to the rabbit ns shown in figure 2, 
III wo have 
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Veniroil and dorsal concomitance. 
By concomitance is meant that as the 


stimulus moves successively in a for- 
ward or backward direction the sub- 
ject reacts in a consistent direction 
that is somewhat proportionate to the 
movement of the stimulus by moving 
forward or backward or vice versa. 
This does not mean that suoh consist- 
enoy existed throughout the exposure 
series in every case but it does mean 
that there was a proportionate varia- 
tion in the subject's behavior in four 
or five successive stages. Nor does 
this mean that dorsal variation must 
always compensate or balance ventral 
variation and vice versa. This ia due 
to the faot that the dorsal and the 
ventral contours of the body are not 
symmetrical, like the lateral contours. 
Hence concomitance is read from 
either dorsal or ventral data, not 
necessarily from both. In case of a 
longer series of concomitant variations 
one stage or measure out of proportion 
was not considered to destroy the 
concomitance. 

The inches refer to the position or 
distance of stimulus from the child. 
The centimeters refer to the height of 
the tambour record above the base 
line of the kymogram. The letters 
L,, R. f V,, D., mean left, right, ven- 
tral and dorsal compressions, respec- 
tively. 

In the record of Q and rabbit shown 
in figure 2, III we note concomitant 
inorease in the ventral pressure and a 
concomitant decrease in dorsal pres- 
sure as the Btimulua object approaches 
the subject. This is a case of positive 
concomitant variation. 

Positive variation, i.e, t increased 
ventral pressure with the approach of 
the stimulus can also be noted in 
figure 2, IV of H's reaction to the 
rabbit. Increased dorsal pressure is 
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apparent in figure 3, representing re- laxed as the stimulus receded or may 
actions of C to large frog and of D to have maintained a negative summa- 
the rabbit. tion attitude The scoring for 

The scoring of ft concomitant varia- u none /’ for the absence of concomitant 
tion does not signify there may not variation does not signify anything as 
have been more than one series of to the positive or negative orientation 




Tia. 2. Positive Concomitant Variation in Reactions to Raddit. Ill, Q. IV, II 


successive variations in a given lest 
for a give individual. In case there 
were more than one, only one was 
recorded and scored, Thu^ a phild 
may have been concomitantly positive 
up to the mid point of the series and 
then suddenly become negative and re- 


of the reaction. It only signifies that 
there was no proportionate dorsal or 
ventral movements although there 
may have been such an abundance of 
movement as lo make Bubscqucrvt 
analysis impossible. 

In obtaining these measures it has 


CHILD ZjpYftLOPMjBHTi VOL. 6- Nrp T 
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at times been neoeasary to discount due to the eye and head raising t 
the firat reading whioh ocourred with fixate the moving curtain, this in tur 



Fio. 3. Nkoativs Concomitant Variation, V, (7 to Lahqb Feoq, VI. D to Rabbit 

the raising of the drop-curtain, The adds weight to the backward balance 
UpwaTd movement of this curtain of the body. Furthermore some obil* 
UBuaily causes a dorsal compression dren are inolined to try to peep as the 
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curtftin starts to move. This would 
occasion a dorsal pressure due to 
lowering the head. 

Later concomitant variation . Lateral 
concomitant variation of reaction is 
taken to be successively increasing or 
decreasing pressure on the left side 
with a decreasing or increasing pres- 
sure on the right side in proportion to 
the movements of the stimulus object 
or vice versa. Since the lateral sides 
of the body are symmetrical negative 
movements on one side ought to be 
accompanied by positive movements 
on the other side. Simultaneous posi- 
tive or negative variation on both sides 
is an artifact due to friction of the body 
moving in a ventral or dorsal direction 
and hence can not be scored as lateral 
movements. Such recorded bilateral 
scores neutralize themselves in so far 
as they destroy concomitance. 

A trifling source of error more fre- 
quent on the ventral side than on the 
lateral sides was the manipulation or 
finger pinching of the edges of the air 
cushions, Finger manipulation did 
not occur frequently and unless all the 
fingers were simultaneously involved 
did not introduce a notable compres- 
sion variation. 

Much of the lateral compression was 
caused by arm movements of the 
children while reaching for the stimuli. 
The arm extension and its projection 
tended to draw the shoulder in the 
same direction and similarly to move 
the given side of the body forward. 
This likewise caused a frictional pres- 
butg on the lateral cushions although 
the body did not move to the right or 
left. Obviously most of the lateral 
movement as recorded was of a non- 
concomitant frequency. 
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Positive and negative reactions . 
Table 1 gives the reaction of children 
to approaching or receding stimuli. 
Obviously the fact of the presence of 
concomitant variation does not tell 
us whether it occurred in relation to 
the coming or the going stimulus and 
whether it was positive or negative. 
For this reason the reactions of the 
ohildren were analyzed and divided on 
the basis of the coming and going move- 
ments of the stimuli. Movements as 
noted on this table do not imply that 
they were all concomitant but that the 
general trend was of an approaching, 
pursuing, retreating, or withdrawing 
pattern on the part of the subject for a 
certain part of the series. Many of 
them were of the concomitant varia- 
tion type. In this table concomitant 
variations which reached across the 
central point of the series are split as 
is demanded by the double basis of 
analysis reading from 24 inches to 0 
inches and on the other hand from 0 
inches to 24 inches. Thus in the case 
of Q with the rabbit, his behavior is 
analyzed as approaching the coming 
stimulus and pursuing it when receded, 
hence the reaction is concomitant and 
positive to the movement of the stimu- 
lus throughout. This is illustrated 
in figure 2 and records a case of re- 
treat to the approaching object and 
withdrawals from the retreating object. 
Figure 4,1 records a negative reaction 
to a stationary stimulus. Figure 4,11 
records a highly negative reaction 
which lasted as long as the stimulus 
was exposed. One may note sharp 
rise of dorsal pointer after exposure 
and Bharp drop after screen closure, 
The high percentage of concomitant 
variation in the total of the tests shows 
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that there is a definite causality be- 
tween the successive spatial positions 
of the- stimuli and the reaction be- 
havior. Not only does the stimulus 
cause a reaction bub proportionate 
proximity and proportionate distance 
of the same stimulus causes a proper- 


recording reactions of M to the white 
rat, 

The small proportion of the con- 
comitant lateral movements as shown 
in table 2 in relation to the moving 
stimulus shows that the stimulus did 
not cause lateral movements, that is, 


TABLE 1 

Cases of fonoard and backward movement 
or 

Ventral or dorsal concomitant variation of children with successively varying stimulus 
c,v. t concomitant variation; none, absonoe of concomitant variation 


CHILD 

0MALLFRCQ 

WHITE HAT 

LARdI FHQO 

HADD1T 

PAROQUBT 

O.v, 

KONB 

A 

-C.v. 

— C.V. 


-c.v. 

—o.v. 

4 


B 

-Q.V, 

c,v. 

none 

c.v. 

— o.v.s. 

4 

1 

C 

none 

nono 

—c.v. 

-o.v. 

— c.v. 

3 

2 

D 

none 

-c.y. 

-o.v. 

-c.v. 

none 

3 

2 

G 


-c.v, 

-o.v. 

-c.v. 

—c.v. 

4 


H 

— o.v, 

none 

none 

c.v. 

o.v. 

a 

2 

J 


none 

-o.v, 

— fl.v.fl. 

— C.V.B, 

3 

1 

K 

-c.v. 

o.v. 

—o.v. 

-C.v.8. 

none 

4 

1 

L 

c , V. 



none 

c.v. 

1 

2 

M 

—c.v. 

none 

c.v, 

c.v. 

c.v. 

4 

1 

N 

none 

-c.v. 

none 

-o.v, a, 

none 

1 3 

2 

0 

C.Y, 

c.v. 

o.v. 

-c.v. 

—o.v. 

5 


P 

o.v. 

c.v. 

c.v. 

-o.v. 

— O.V.B- 



Q 

-c.v, , 

-C.Y, 

—o.v. 

c.v. 

— o.v. 

5 i 


K 

none 

-o.v. 

-c.V- 

-0,v,s. I 

none | 

3 i 

2 

fl 

—c.v. 

— C.Y. 8. 

-C.v.fi. 

-C,v, | 

—c.v. 1 

5 


T 

nono 

—o.v. 

-c.v, 

-Q.V. 1 

— c,v, I 

4 

l 

V 

none 

0, Y. 

nono 

—o.v, 

c.v. 

3 

2 

V 

— C.Y. 

-o.v. 

-o.v. 

— c,v. 

c.v. 

5 


Total; 








o.v,, . . . * 

11 

14 

13 

18 

t R 

71 



10 


none. .. . 

6 

4 

4 

1 

4 


19 


c,v,, 70 per cent; none, 21 per cent. 


tionate or concomitantly varying be- 
havior, Factors of space are active 
principles in the behavior of children 
in their emotional behavior. A case 
of the absence of any concomitant 
variation of the dorsal and ventral 
aspects may be seen in figure 5, VII 


lateral movements are not an impor- 
tant faator in reacting to approaching 
stimuli. 

In table 3 the ventral and dorsal 
pressure variations are shown for the 
individuals in the group when the large 
frog wjls the animal that was approaoh- 



Fia. 4. Negative Variation and Summation. I. R to Stationary Had hit. 
II. A to Moyinq Paroquet 


iug or receding from the child in the sure line within it two second interval 
chair. The highest point of the pres- ns recorded on the drum vms vend aud 
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at another distance was calculated. 
These mean, scores are shown for vary- 
ing distances. In figure 6 the group 
curves and those for individual C 
illustrate the variation^ in pressure to 
the approaching and receding frog. 

Reactions to different animals. In 
table 4, the data show that the small 


frog with those to the large frog one 
notes the increasing number of posi- 
tive reactions to the larger frog. The 
larger frog also happened to be later in 
the series. During the interval be- 
tween the testing with the small and 
the large frog a month had elapsed 
during which all but G and J had had 


TABLE 2 


Lateral concomitant variation of children with successively varying stimulus 
concomitant variation; none, absence of concomitant variation 


CHILD 

BU ALL FBOa 

WniTU HAT 

LAHOV PHOQ 

iuudit 

pahoqoit 

T o.r. 

T NON* 

A 

none 

none 


none 

none 


4 

B 

none 

none 

none 

none 

none 

1 

a 

0 

none 

none 

none 

c.v. 

none 


4 

p 

none 

none 

none 

none 

none 


5 

G 


none 

none 

none 

none 


4 

H 

none 

none 

none 

none 

none 


5 

J 


none 

none 

none 

none 


4 

K 

none 

none 

none 

none 

none 


5 

h 

none 



none 

none 


3 

M 

none 

none 

none 

none 

none 


6 

N 

none 

none 

none 

none 

none 


5 

0 

none 

none 

none 

none 

none 


5 

F 

none 

none 

none 

none 

none 


5 

Q 

none 

none 

none 

none 

none 


5 

R 

none 

none 

none 

none 

none 


5 

S 

none 

none 

none 

none 

none 


6 

T 

none 1 

none 

none 

none 

none I 


6 

11 l 

none 

none 

none 

none 

none 


6 

V 

none 

none 

none 

o.v. 

none 

1 

4 

Total: 








c.v 

0 

0 

0 

2 

0 

2 


none 

17 

18 

17 

17 

1U 


88 


q.v,, 2,2 per cent; none, 07.7 per cent. 


frog elicited the least number of posi- 
tive reactions, the second largest num- 
ber of negative reactions and by far 
the largest number of doubtful reac- 
tions. This was the first item in the 
seines and strangeness or novelty of the 
apparatus may have been operative. 
Comparing the reactions to the small 


opportunity to react to two small 
frogs in the play room for a few days. 
In the cose of the large frog, doubtful 
reactions are greatly reduced to one 
third of the number to little frog. 

The white rat is the only animal 
which elicited more positive reactions 
than negative ones. This is probably 






TABLE 3 

Pressure variclioTis to large frog 
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due to the fact that several of the chil- tive reactions than positive responses, 
dren had a oaged rat in the institute It also elicited a high percentage of 
playground the year before. B # K, doubtful responses. The paroquet 
and C were among the group and re- was rather nervous on his perch and 
acted positively; but R who had the used his hooked beak continuously in 
same experience still reacted nega- eating grain or at biting the ehain. 
tivcly. An analysis of the total approach, 

The rabbit elicited the largest num- retreat, pursuit, and withdrawal reac- 


/a o 



Fio, 0. Ventral and Dorsal Pressure Variations at Different Distances 
Vg and D a are group curves based on averages of group scores for each mtorvnl. V 9 
and D c arc curves for individual C . 

ber of positive reactions or 47 per cent tiona shows that 30 per cent of 182 
of the total, It also occasioned the responses were positive, 43 per cent 
least number of doubtful reactions or were negative and 20 per cent were 
5 per cent. Reactions to this stimulus doubtful. Appronoh was the reaction 
which was the largest stimulus were of least frequency. This might be 
the most clear cut but practically expected since it would require a rapid 
equally divided as to positivencss and decrease of distance between the al- 
negativeness. ready approaching objects, 

The paroquet occasioned more nega- But the withdrawal from the rcccd- 
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ing Btiroulue was only of secondary 
frequency, 16 per cent of the oases, 
This was to bo expected since the ohih 
dren probably inferred the crisis was 


lack of emotional shift from the pre- 
vious retreat- 

Tho retreat pattern from the 
approaching stimulus totals 49 or 27 


TABLE 4 

Reaction of child to approaching or receding stimulus 
Ap.— Approach; ftf.— Retreat; Pfl.— -Pursuit; Wd.— Withdrawab- 
le. — Withdrawal summation 


— no test given, , . . Doubtful responses 



buall tiiaa 

WUITB HA/P 

LA. HOE PROQ i 

HA.DOIT 

paroquet 


Coming 

Goins 

Coming 

Going 

Coming 

Going 

Coming 

Going 

Coming 

Going 

A 

lit. 


Rt. 

Pe. 

Rt. 

... 

Ap. 

Pfl, 

Rt. 

Wds, 

B 

< i . 

Wdfl. 

Ap. 

Pb, 

Rt, 

Wds. 

Ap. 

Ps, 

Rt. 

WdB. 

0 

i i 

i i a 


Wd. 

Rt. 

Pfl. 

Rt. 

Ps, 

Rt. 

Wda. 

D 

* n » 

, % * 

Rt, 

Pa, 

Rt, 

% m * 

Rt. 

Ps. 

Rt. 

* « ft 

0 

— 

— 

Rt. 

Wda. 

Rt. 

Pb. 

Rt. 

Ps. 

Rt. 

WdB. 

B 

Rfc. 

Ps. 

. . , 

. . . 

■ ■ , 

Wd. 

Ap. 

Pfl. 

. . . 

■ ■ . 

J 

— 

— 

, i . 


Rt. 

Pfl. 

Rt. 

Wda. 

Rt. 

Wds. 

X 

Rt, 

Wda. 


Wdfl. 

Rt. 

Wds, 

Rt. 

Wda. 

Ap. 

Wdn. 

L 

Rfc. 

. . , 

— 

— 

— 

— 



, > , 

1 • ■ 

M 

Rt. 

. , , 

. ■ . 

. . . 

Ap, 

Pfl. 

Ap. 

Pb. 

Ap. 

Pb. 

N 


... 

Rt, 

pfl. 

... 


Rt, 

Wda. 

Ap. 

Wd. 

0 

Ap. 

Pa, 

Ap, 

Ps. 

Ap. 

Wd. 

Rt. 

Pfl. 

Ap. 

Wd. 

P 

Ap. 

Wd. 

Ap. 

Wd. 

Ap. 

Pb. 

Rt, 

Pa. 

. . . 

Pb. 

Q 

Rt. 

Wds. 

Ap. 

Pfl, 

Rt. 

Pfl. 

Ap. 

Pfl. 

Ap. 

Pa. 

R 

. . , 

■ » i 

Rt. 

Pfl. 

Rt. 

Pfl, 

Rt, 

Wda, 

Rt. 

Pa. 

B 

Hi. 

WdB. 

Rt, 

Wda. 

129 

Ps. 


Pa. 

Rt. 

Ps. 

T 

■ 1 

. . i 

Rt. 

Wds. 

ESI 

Pfl. 


Pa. 

Rt. 

Wde. 

U 

... 1 

. . , 

Ap. 

Ps. 

fj9 

Pa. 



Ap. 

Pa. 

V 

Rt. 

Ps. 

Et. 

Ps. | 

H 

Wds, 



Ap. 

Pa. 

Totals of types af 






i 





TeaotionBi 




1 







Approach - . 

2 

0 

6 

0 

4 

Q 

Q 

0 

fl 

0 

Retreat 

8 

0 

8 

0 

12 

0 

12 

0 

0 

0 

Pursuit . , . 

0 

3 

0 

0 

0 

10 

0 

12 

0 

8 

Withdrawals, . . 

0 

1 

0 

2 

0 

2 

0 

1 

0 

1 

Withdrawal 











summation... . 

0 

4 

0 

4 

0 

3 

0 

5 

0 

7 

Doubtful 

7 

, 0 

4 

8 

2 

3 

1 

1 

3 

3 


over. This reaction in most coscb is per cent of all coses, It occurred twice 
due to summation of a negative reao- as often as approaoh in every ease 
tion or fatigue which keeps the child except with the paroquet, 
resting in a relaxed condition on the The remarkable fact is that “pur- 
doiBal cushion. It may also show a suit" had such a great frequency while 








Schramm: Emotional Responses 43 


its positive counterpart in this teBt, 
“approach" had the smallest, For 
this group when a stimulus is going 
away, pursuit is the mode of reacting 
to it, although retreat may have been 
the previous reaction-pattern. 

TABLE 6 


Individual reactions 



COMING 

ANIMAL 

aoiya 

A Nru At, 



l 

n 

ll 

1 

1 1 
■3 

S | 

I 

<3 

a 


OldeT children 


A 

1 

4 

1 2 

1 

2 

B 

1 

2 

2 

2 

2 

C 


3 

1 2 

2 

3 

D 

1 

1 3 

2 


6 

E 


1 4 

2 

2 


H 

2 

1 

2 

2 

3 

J 

1 

2 

2 

1 

2 

K 

1 

3 

1 

4 

1 

L 


1 


1 

5 

M 

3 

1 

2 

1 

3 

N 

i 

2 

2 

I 

5 

Total 

10 

26 

10 

10 

31 




Younger 


0 

4 

1 1 

4 

1 i 


P 

3 

i 2 

3 

1 2 


Q 


4 

3 

4 

l 

R 


4 

2 

1 2 

2 

S 


5 

2 

! 3 


T 


4 

2 

1 2 

2 
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3 

1 

3 

1 

2 

V 

2 

3 

3 

1 

2 

Total 

14 

23 

23 

14 

6 

Grand total. , 

24 

40 

42 

30 

37 


Table 5 shews that the younger 
group excelled the older in definitive 
reaction patterns. The younger chil- 
dren tend to make clear cub reactions. 


Besides the concomitant variation 
fcf body position in regard to stimulus 
movements which Bhows the stimulus 
movement is a real causal factor in 
emotional behavior wo have the corro- 
borative testimony of the verbal report 
of the children. No formal questions 
were asked and speech was not en- 
couraged, yet 120 verbal reports 
expressing the idea of distance were 
recorded. Some ohildren made no 
verbal expressions, others made several 
in one test. However such that were 
made indicated consciousness of space 
factors. Usually when the object was 
far away the word was "Move it over 
to me," "Move it out, ,J Then “have 
more," "a tiny bit more," "Push it 
some more." As the object moved 
closer the expressions were "That's 
enough" or "Enough " "Please don't," 
"I don't want it near," "Push It 
back,” "Pull it away," all of whioh 
shows on explicit awareness of the 
space factor in the emotional situation. 
Some children protested "That's 
enough" at the 21 inch distance, 
others did not do so until the stimulus 
approached to within a few inches. 

Head and hand movements. In cases 
where positive body movements were 
recorded the head was usually moved 
forward and the hands rested in front 
of the body on the tray of the chair or 
on the floor of the stage or were in 
contact with the stimulus object 
usually with intermittent withdrawals. 

But where dorsal compression and 
negative report occurred the head was 
drawn back and the hands were fisted 
and held on the chest, or flat back on 
the shoulders or even baok and hang- 
ing down behind the arm rests. In 
about an equal number of oases, the 
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fingers of ono or both hands wore put 
in the mouth, 'while a few pulled on 
their ears and hair. This last be- 
havior was especially true of R and S. 

Summary of results. Analysis of the 
data show that concomitant variations 
in ventral and dorsal pressure or con- 
sistency iii responses toward approach- 
ing or receding stimuli arc found in 79 
per cent of the cases. Lateral con- 
comitance is found in only 2,2 per cent 
of the cases. The movements to 
cither side appear to be of little im- 
por tcuice iti response to stimuli moving 
forward and backward before a child 
restricted In a clmir. 

Concomitant variation or consist- 
ency in response docs not show the 
types of response, In some coses 
there was withdrawal from both 
approaching and receding stimuli; in 
others withdrawal from the approach- 
ing and pursuit, of the receding animal, 
The distance of the animal from the 
child was algo a (actor ns some children 
consistently approached an animal 
coming toward them up to a certain 
point and then withdrew; in other 
cases the child failed to begin pursuit 
of a receding animal until he was at a 
distance from him. The most fre- 
quent reactions were withdrawal from 
the approaching animal and pursuit 
of the receding animal, 

Reactions varied to different ani- 
mals, Familiarity with the animal 
appears to be influential and also size 
of the animal. The white rat and the 
rabbit with which some children were 
familiar elicited a greater number of 
approach responses to the coming 
animal than did the other stimuli. 
These larger animals also elicited a 
greater number of retreats, 


As the series progressed aver five 
behavior was less violent and approach 
reactions were freer. This would indi- 
cate reduction of emotion with suc- 
cessive presentations. Verbal reports 
tend to corroborate the findings from 
pressure variations. 

It is already shown that not only 
movement of stimuli but the direction 
of movement relative to the position 
of the child is a factor of importance 
in the emotional behavior of the child. 
The number and types of movements 
of the child in relation to the move- 
ments of the stimulus object appear to 
indicate the degree of emotion aroused 
in. the child, 

materials and stimuli for standing 

TEST 

In this test the major objective was 
the freedom of the child in approach 
toward or retie at from animals. An 
oil cloth rug 8 feet square having 4 
concentrio oircles 1 foot apart or vary- 
ing in diameter by 2 feet was placed 
upon the floor, A small table about 
18 inches square and 18 inches high 
was placed in the center of the inmost 
circle and the stimulus object fixed 
upon the table as illustrated in figure 
7, The stimulus objects wore 3 young 
chifiks less than three weeks old r 3 
large frogs weighing two thirds of a 
pound each, 1 rabbit weighing about 4 
pounds, These objects were placed 
upon the table, one kind of animal at 
a time, covered by a cloth of one of 
three bright colors. The chicks and 
frogs were contained in a glass dish 
three inches high and surrounded with 
a wire cage 8 inches high but open at 
the top, Quarter inch mesh afforded 
clear visibility of the object which was 
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illuminated from above when the 
cloth was removed. In the cose of the 
rabbit a wire cage was inverted over 
him and the cloth draped upon the 
cage. On exposure of the rabbit the 
cloth and cage were lifted off. 

Procedure in standing test 

The children were brought into the 
room singly, where one draped object 


arc to stand still, until I pull the cloth 
off the thing that is on the tabic. 
Then you can walk about and do any- 
thing you please to it.” Moving to 
the table, stop-watch in one hand, he 
asks, ''Now are you ready?' 1 When 
the subject says "yes/ 1 the cloth is 
drawn off the object and placed upon a 
table about five feet from the stimulus 
object. 



Fig. 7. Illustration of Situation in Standinq Test 


was already on the table. The experi- 
menter stood by the child at the cir- 
cumference of the outermost circle, 
and facing the table, gave the follow- 
ing direction; "This is a game. It is 
your part of the game to stand on this 
line at the start, but you can walk 
about as soon as I say 'Go.' I ana 
going to show you something, which is 
on the table under the cloth, but you 


Records were made of time when 
the child moved off the spot, whether 
he moved forward or backward, of 
time and distance of later movements, 
and of what he did with the objects. 
In case the child asked questions such 
as "Can 1 touch him? 11 be was 
answered "Yes." In case Iho child 
did not net spontaneously he was en- 
gaged in a conversation as to (i W lint 
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ia MV 1 “What would you like to do 
with it? ,J M Would you like to have 
it, or take tt home? 11 

The time limit, in the case of chil- 
dren of slow or blocked reactions, was 
any length of time os long os the child 
cooperated or was interested. In case 
of a flat refusal it was five minutes. In 
case of a child picking up or carrying 
the stimulus object about, the test was 
terminated there. 

Two presentations of each stimulus 
wero made in the following order: 
chicks and frogs the first day, frogs 
and rabbit the second day, and rabbit 
and chicks the last day, The objects 
were presented in their proper cage 
in the order listed. The Becond object 
was brought to the trvblo from behind 
a screen niter the first object had been 
removed from sight. During this in- 
terval the child sat on ft chair which 
was convenient during the whole teat 
and tho child could ait down at any 
time, 

A preliminary or introductory test 
was given to tho children in groups of 
(iyc with tho same apparatus. The 
stimulus object consisted of two stuffed 
ducklings. The children stood about 
in a circle. These group react ions 
were a hit quicker than in the subse- 
quent solitary tests but still guarded, 
prefaced by "Whnb are they?" Usu- 
ally throe or four approached the ob- 
ject without urging* In this intro- 
duction those who did not move spon- 
taneously were urged to do go, to 
"touch it in turn/ 1 The children were 
also permitted to play games on the 
oil-cloth In order to reduce tho novelty 
of tho circles, Only two children re- 
marked on tho circular lines. 

Result* of the standing lest. The 


findings of this teat are considered from 
three aspects! the moat positive-reac- 
tions, the first negative reaotion, the 
verbal report with either positive or 
negative reactions. 

Positive reactions, The most posi- 
tive reaction was considered to consist 
of a time factor, the time at which the 
reaotion occurred, and spatial and 
activity factors of where and what was 
done. These factors were put into 
five groups on a frequency basis qs 
given in table 6, The reaction was the 
nearest position or activity at its earli- 
est appearance after exposure of the 
stimulus, 

The most frequent reaction to the 
ohicks was "touching them" or "pick- 
ing them up,” without much improve- 
ment in the second trial over the firBt. 
Picking up was more frequent on 
second trial. With the frogs the 
tendency was to stand alongside, to 
lean on the table or touch the cage and 
to touch the frogs. No one tried to 
pet them, only one tried to piok them 
up. To the rabbit the reaction was 
primarily touching and petting or 
stroking. Three attempts were made 
to lift him up* Petting increased with 
the second exposure. 

The data given in table 7 show the 
form of reaction and the time at which 
the most positive reaction was made, 
For the chicks the second trial showed 
a wider range in time before positive 
reaction and a higher mean time. 
For the other animals second trials 
showed a decrease in range and mean. 
Analysis of the forms of reaction 
shows that 85 per cent of the responses 
are contacts with the animals or reach- 
ing toward them. These responses 
are much less frequent to frogs than 
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to the chicks or rabbits. Certain 
animals appear to provoke more cau- 
tion in approach than others. The 
two coses of picking up the frog were 
responses of the same child and the 
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tions were reactions made when the 
subject moved body away from the 
stimulus. The hand movements away 
from the objects after single or succes- 
sive touches or strokes are not included 


TABLE 0 

Most 'positive reactions and time of occurrence 
Sa *= alongside, Re « reach for, lean over, shake table, Th « touch, Pk. -=* potting or 
picking up. 9 with a numeral indicates standing at that distance from center as S3 
standing 3 feet from the center. In the case of 5 it may mean sitting down or loaning 
against the wall* 
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same group of children were respon- 
sible for the touohing response for the 
small and the big frog. Familiarity 
with the animal is a prominent factor 
in the response. 

Negative reactions . Negative reac- 


nl though they occurred frequently, too 
frequently to be recorded with ac- 
curacy. 

The negative reactions must be 
divided on the basis of the stimulus as 
being quiet and as being active or 









48 


Schramm: Emotional Responses 


moving, hopping or flying. On this 
basis of comparison the negative reac- 
tions may be divided ns follows : 


fl Till PLUS 

JJUUVBH O T BlTBBATlNa 

FE ACtlO Nfl 

Rabbit 

quiet 15 

moving 

4 

Frogs 

quiet 19 

jumping 

15 

Chicks 

quiet 10 

flying 

3 


It must be noted that the rabbit 
moved his head about at every trial 
and likewise the frogs climbed or 
tugged at a 10-inch lensh in every case. 
When the chicks began to fly out 


TABLE 7 

Freguency 0/ reaction- types 


Tirxa or heactjonii 

g 

B 

8 


s 

n 

s 

0 

1 

1 

Picking up. 

21 

2 

; 22 

45 

Touching 

IS 

16 

1 

37 

Reaching 

0 

3 

0 

3 

Standing alongside., 

1 

13 

2 

10 

At 1 foot 

l 

2 


3 

At 2 feet 

3 

4 1 

2 

0 

At a feet 

1 

0 

2 

3 

At 4 feet 

0 

0 

0 

0 

At 5 feot ' 

0 

0 

2 

2 


younger ones wore substituted, but the 
chiaks pecked and moved about in the 
cage incessantly. Moving inoludes 
on the part of the stimuli hopping, 
climbing, scratching the board by the 
rabbit and flying. The negative reac- 
tions occurred when the animal 0 
jumped, scratched or flew. In these 
casea the reaction was immediate and 
uniformly bo as far os could be ob- 
served. Other reasons for withdrawal 
were to spook to experimenter, to sit 
in a chair, to look out the window, to 
get the covering cloth to cover animals, 
n to get a stick.' 1 


It may be said that there is a limit 
to tolerance of the stimulus perhaps 
due to fatigue or summation of nega- 
tive factors. The teat was cut off Ln 
those cases and when the child picked 
up the animals. In the latter case 
there was no possibility for fatigue or 
negative summation, Table 8 illus- 
trates the relative frequency and dis- 
tances to which the children withdrew 
from the stimuli. The frogs cauBed 
more negative reactions than the 
other two stimuli combined and also 
occasioned the most distant with- 
drawals. 


TABLE 8 

Frequency 0 / negative reactions at varying 
distances 


DlBl'A^C* AT 
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0 

l 

0 

1 

2 feot 

2 

1 

0 
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3 feet 

7 
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4 feet 

0 



9 

6 feet 1 

5 1 



10 
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2 1 


0 

4 

Etc peri men ter 

2 

8 

2 

12 

8 feet 

0 

0 

1 

1 

Total 

18 

32 

12 

62 



On the probability that animal 
movements occurred as frequently 
with the older as with the younger 
children it appears that the younger 
made more negative reactions than 
the older. Among the older children 
8 were negative to the frog, 6 to the 
rabbit and 3 to the chicks, 1 to none 
of them. Among the younger, 10 
were negative to the frog, 7 to the 
rabbit, 7 to the chicks. 

V erbal report. Language expression 
was of two kinds, spontaneous and 
requested, The requested was in ra- 
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sponse to the following queries ; 
"Would you like to touch, (play with 
or see) it?" “Would you like to have 
(or be given) it?” "Would you like 
to take it home?" Answers of "Yea" 
or an affirmative headshake are con- 
sidered a positive answer; "No," or a 
negative headshake are considered a 
negative answer. Spontaneous report 
is expression arising freely from the 
ohild without intervention or in reply 
to "What do you think about it?" 

Spontaneous reports included cases 
of the following: "I'm afraid,” "I 
like,” "I wish I had,” "He's good, I'd 
like to take home,” "He's all right,” 
"Pretty,” "I don't like those,” "I 
don't know,” "Let's kiss 'em,” "I 
wouldn't take 'em.” There were 30 
such spontaneous expressions. 

The verbal report was considered in 
relation to the position of the child at 
the time, Obvious cases of doubtful 
expression occur. Similarly the prob- 
lem of where to mark near and far is 
not easy to solve. The writer has 
considered near to mean alongside 
and within one foot away from the 
animal which is within easy reaching 
distance. The responses are summa- 
rized as follows; 



1 

<0 

0 

o 

e 

s 

n 

5 

i 

H 

Positive near 

24 

7 

16 

60 

Negative near 

1 

8 

1 

10 

Positive far 

0 

0 

0 

0 

Negative far 

0 

18 

8 

34 

Doubtful cases 




6 


As is evident above 50 per cent of 
the reactions consisted of positive ex- 
pressions while near the stimulus and 
34 per cent of the reactions consisted 
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of negative expressions while rela- 
tively far from the stimulus. This 
gives 84 per cent of the cases in which 
bodily proximity concomitantly ac- 
companies positive tendencies or atti- 
tudes and bodily distance accompanies 
negative tendencies or attitudes. Of 
special significance is the absence of 
any affirmative expression coincident 
with a distant position. Of the 10 
cnees which disagree with the general 
findings 8 of these pertain to frog 
stimuli which are complicated by wet- 
ness and odor, 

A summary of the results for the 
condition of freedom of movement by 
the ohild toward or away from animals 
that are restricted in space bIiows that 
85 per cent of the responses are ap- 
proach, including reaching toward, 
touching, and picking up the animal. 
These responses vary in frequency for 
different animals. These variations 
appear to be due in part to the size 
of the animal and to the amount of 
activity of the animal, Verbal* re- 
ports also show that the approaph 
reactions are accompanied by ex- 
pressions of desire for possession and 
withdrawal reactions arc accompanied 
by expressions that indicate a desire 
to avoid nearness or contact with the 
animal, 

Though the negative reactions are 
much less frequent under conditions of 
freedom of movement there are individ- 
ual differences among children in the 
degree of emotion manifested. The 
spatial factor of distance from the 
stimulus correlates closely with the 
type of reaction made though in a few 
cases the movements of the animal 
cause withdrawal reactions after con- 
IncL has been made. 
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GENERAL CONCLUSIONS 

In a study of spatial factors as in- 
fluential upon emotional responses 
two situations were presented, In one 
the child was restricted and five ani- 
mals, used os stimuli were moved to- 
ward or away from the child, In the 
other situation, the child waa free to 
move and the animal was restricted in 
apace. Seeking or approaoh responses 
occurred much more frequently when 
freedom of movement was permitted 
tho child. 

Analysis of results for consistency in 
types of movements under conditions 
of the first situation shows ft high per- 
centage of concomitant variation in 
forward and backward movements to 
approaching or receding stimuli. The 
moat frequent relation found was with- 
drawal from a coming animal and 
pursuit of the animal going away. 

The shifting in reactions of children 
to the changing movements of the 
animal shows that not only movements 
but direction of movements in relation 
to the position of the ohild are influen- 
tial upon these reactions. Aa ap- 
proach toward the animal seemingly 
a manifestation of curiosity often 
ohanges to withdrawal as the animal 
cornea oIobc to the ohild. As the ani- 
mal moves a way sustained withdrawal 
often changes to an approach. 

In both situations different animals 
elicited different reactions. Size and 
activity of the animal, familiarity, 
and distance from the child were in- 
fluencing factors. In a state of free- 
dom of the child to move as he desired 
contacts with tho animal, near con- 
tacts such as reaching toward it, and 
approaches to nearer positions were 


more frequent for all animals than 
under restriction of movement of tlio 
child. 

With restriction of movement of the 
child the forward and backward move- 
ments as measured by the ventral and 
dorsal pressure variations show greater 
responsiveness of an emotional type 
than less controlled observations would 
indicate. Restriction of the child in 
space often occasions emotion. With 
the addition of an approaching animal 
we have behavior that indicates vary- 
ing degrees of emotion. Verbal ex- 
pressions reenforce the conclusion that 
concomitant variations in the re- 
sponses to moving stimuli offer a valu- 
able method of study of emotion in 
children. 

The modification of responses with 
successive presentations may show 
adjustment to the experimental condi- 
tions. The decrease in avoidance 
reactions and in speed or violence of 
such reactions as indicated by the 
pressure variations leads to the con- 
clusion that there is a reduction in the 
emotion aroused. The avoidance re- 
actions that are usually assumed to 
indicate fear are modified and the seek- 
ing reactions are more frequent, and 
more pronounced. This would indi- 
cate a modification from one form of 
emotional behavior into another. 

There are marked individual differ- 
ences among children in the responses 
made in both experimental situations. 
Some do not progress beyond a retreat 
response though the extent or degree 
of avoidance is decreased. Others 
progress rapidly from withdrawal to 
approaching reactions and attempts at 
possession. The pressure variation 
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method showed lack of concomitance 
with excesflive movement indicating 
a state of incoordination for some 
individuals. In other cases the re - 
aponse was primarily a rigid postme, 
and the records give no indication of 
the reaction tendency. Verbal re- 
ports and similar responses in the other 
test with freedom of movement indi- 
cate that these posture reactions show 
negative or withdrawal tendencies. 

A practical implication of this study 
is that the adjustment of a child to 
situations that provoke undue emotion 
is best made under conditions in which 
he has freedom in response except for 
the continued presence of the stimulus 
that arouses emotion. "With succes- 
sive presentations it may be expected 
that the emotion will be reduced and 
the behavior will be modified into 
more desirable forms. 
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A Brief Report of the Responses of Pre- 
school Children to Commercially 
Available Pictorial Materials 

Elizabeth E. Olney and Hazel M. Cushing 


M ANY statements have been 
made in the literature con- 
cerning the characteristics of 
pictures which hold an appeal for 
children of the preschool levels, Illus- 
trations of familiar objects, of the 
child's everyday experiences, of ani- 
mals, other children, automobiles, 
boats, trains, and airplanes; pictures 
simple in design, dear in outline; 
pictures containing color and action; 
pictures with little detail and little or 
no background, are among those cited 
as of especial interest to young 
children. 

In the study here reported the 
attempt was made to investigate the 
reactions of 36 nureery school children 
to different types of pictures frequently 
found In books for young children. No 
effort was made to control all the 
characteristics of the materials pre- 
sented. The stimulus quality of the 
latter was rather of the 'gestalt’ variety 
which is identical with the everyday 
experiences of the child. 

Sixteen sets of pictures, culled from 
a wide selection of children's picture 
books, were so arranged that each set 
contained four pictures of similar 
size, content, and treatment. Nine 
of the acts were colored and seven 
W'ere uncolored. The materials were 


uniformly mounted on stiff gray cards 
and presented Ln 4 parallel series, a, b, 
c, d, each series containing one picture 
from each set, or 16 pictures. The 4 
series were presented at intervals of 
from five to eight days in order to 
cancel any loss of interest through re- 
cency of presentation. The order of 
presentation was rotated with eachsub- 
jeot in order to eliminate the effect of 
loss of interest through fatigue. 

The reliability of the material, 
ascertained by correlating series a and 
b against series c and d, was found to 
be ,6*2 ±.07 which wns raised to .77 by 
application of the Spearman-Brown 
prophecy formula. 

The following is a description of the 
sets: 1 

1. A set of to/B (colored) (simple out- 
line, no background), 
automobile 
train 
doll 

aeroplane 

7. An identical set of toyB (uncolored), 

8. A set representing animal activities 

(colored, simple outline), 
rabbits eating 
dog and cats drinking milk 
pigs eating 

dogs looking into a mirror 

1 Numbers refer to the order of presenta- 
tion in the BoricE. 



Olney and Cushing: Preschool Children 53 


2. An idcnticul sot representing uni* 

mal Activities (uncolored). 

3. A set of silhouettes 'with a rather 

fantastic treatment (colored 8 ), 
sailboat 

elfin blowing a horn 
children at the beach 
elfins at play 

11. An identical set of silhouettes in 

black and white, 

12, A set of complex compositions 

(colored, rather sophisticated 
treatment). 

children getting dressed 
children saying their prayers 
by the bed 
children swinging 
children eating their supper 

13, A set of mechanical subjects plus 

the human element (colored, 
considerable background). 

people starting off for an aero- 
plane ride 
people in a boat 
men and engine in the round- 
house 

people starting off in an auto- 
mobile 

14. A set of photographs of everyday 

objects from a well-known picture 
book (uncolored). 
cup of milk and plate of but- 
tered bread 

chair with a doll beside it 
wash bowl with soap, glass and 
toothbrush on it 
blocks 

ff. A set of photographs of the objects 
in the above set with a human 
element introduced into the 
situation 

girl drinking milk 
girl sitting in chair holding a 
doll 

boy washing his hands 
girl playing with blocks 
16. A set representing child activities 
(colored, very little background), 
boy riding a volocipodo 
boy riding n cart 
boy playing with a ball 
boy building with blocks 

1 The background is colored. 


6. An identical sot representing child 
activities (uncolored). 

10. A eet of small animals (colored, no 
background), 
cow 

horse 

sheep 

jdog 

16. An identical set of small animals 
(uncolored), 

4. A set of largo animals (colored, 
very little background), 
cow 
horse 
flhoop 
dog 

6. A sot of mechanical vehicles (col- 
ored, practically no background), 
automobile 
aeroplane 
steamship 
train 

After considering various possible 
criteria of interest reported in several 
somewhat similar Btudies it was 
decided to use the objective measure 
of length of time spent in looking at 
each picture as the measure of a child’s 
interest. A stop watch, kept concealed 
by the experimenter, was used for this 
purpose. A criterion for cessation of 
interest was empirically determined. 

Of the 36 children who served as 
Bubjeeta 12 were on the four year level, 
22 on the three year level, and only 2 
of the group were between two and 
three years of age. 

The sets with the three highest time 
scores for the group as a whole were 
set 13, mechanical subjects involving 
people, set 12, dramatic scenes with 
children, and set 6, mechanical subjects 
without the human element. Set 9, 
photographs of children with everyday 
objects, and set 15, child activities 
done with rather simple outline, were 
next in popularity in tonne of the 
criterion. Sets receiving the lowest 
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times scores were sets 16, small un- 
colored animals, set 11, silhouettes in 
black and white, set 2, uncolored 
animal activities, set 10, small animals 
colored. Set 3, silhouettes with col- 
ored background, sot 8, representing 
animals activities, and set 4, large ani- 
mals, also ranked low in interest value 
as judged by the criterion. 

An analysis of results according to 
age level showed no significant differ- 
ences on the 2, 3, and 4 year levels. 
Sets which elicited the prolonged 
Attention of the four year olds were 
Also most potent in producing a 
lengthened time score for the two and 
three year olds, Likewise, the sets 
obtaining lowest scores were practi- 
cally the same for all these age levels. 

Although eex differences In score 
were not large there was an observable 
tendency for boys to show a marked 
preference for pictures involving me- 
ohanioal objects such os trains, boats, 
aeroplanes, automobiles, while the 
first ohoice of the girls seemed to 
center around scenes with a strong 
dramatic element. 

In spite of the faofc that the number 
of cases Involved in the study was not 
large (36), certain trends stand forth 
rather dearly with the particular 
group of children concerned, 

Mechanical objects had a high 
interest value in terms of the oriteHon, 
The introduction of the human ele- 
ment whether of adults or ohildren 
enhanced the value of all types of 
pictures, Animals, whether por- 
trayed individually or in groups came 
surprisingly low on the s oale . Wh e ther 
this preference in the direction of 
tho mechanical would obtain with 
children in a rural type of environ- 


ment has not been determined. If it ia, 
to a certain extent, true that one’a 
preferences are genetic in origin, U., 
that we tend to like that to which we 
become accustomed, it is possible that 
interest in animal life might be domi- 
nant in a non-urban group of children. 
This assumption cannot be made, 
however, without further experimental 
evidence. 

In checking picture books found in 
the homes of the children who served 
as subjects in this study, it was found 
that over three quarters owned animal 
books, while but one quarter had 
access to pictures of mechanical objects 
and that fewer still had pictures 
involving children and everyday ob- 
jects and experiences. Books of all 
these various types, however, were 
available to the children in the nursery 
school environment. It would seem 
in the light of these findings that 
possibly adults should reverse thoir 
procedures in selecting picture books 
for children at least in urban commu- 
nities, and provide tho mechanical and 
dramatic piofcures, as well as those of 
animals. 

Complexity of detail and even 
fantastic treatment did not seem to be 
a bar to interest, providing the pioture 
had inherent dramatic quality. Back- 
ground or lack of background did not 
seem to be a determining factor in tho 
amount of time spent in looking at a 
picture even with the youngest children. 

When 5 colored seta were compared 
with their 5 uncolored counterparts, 
it was found that color enhanced the 
interest value of the piotures to a 
considerable degree. 

Silhouettes, despite their artistic 
merit, at least for the child of nursery 
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sohool age, would seem to have lees 
attention value than other types of 
treatment. 

Comparing scores for large and 
small animals it was found that the 
former are more potent from the child’s 
point of view. 

The differences reported above were 
found to be reliable when sample 
pairs were tested statistically by the 
formula for determining the reliability 
of differences, 

In the light of these tentative con- 
clusions, the value of any picture book 
for the young child should not be 
minimized. Many books are partic- 


ularly valuable as incentives to the 
development of vocabulary, whore 
the adult points out the object and 
gives the appropriate word. It is 
probable, however, that a desirable 
procedure would be that in whioh 
first hand experiences preceded the 
introduction of pictures built around 
those experiences and that as the 
activities of the child expand in scope, 
new pictorial material might well be 
introduced which would serve to 
recall and vivify the experience, Actu- 
ally suoh does not seem, to be the 
common practise either at homo or in 
school. 
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The Effect on Behavior of Variation in 
the Amount of Play Equipment 1 

MAnouBHiTH Wilkeh Johnson 


C ONSIDERABLE information 
on childhood play ifl now avail- 
able. Investigations have 
a (lorded data as to types of occupa- 
tions in which children engage, kinds 
of play materials used, time spent in 
different activities, types of social 
participation and sex and age differ- 
ences, More than a hundred such 
studies have recently been classified 
by Hurlook (3). 

Similar tendencies in play behavior 
have been noted in situations that are 
Bomewhat alike. Few direct com- 
parisons, howevor, have as yet been 
attempted with experimental varia- 
tions in play equipment In the same or 
comparable groups of Bubjecta. There 
is need for more specifio information 
as to the advantages and disadvan- 
tages or different types of play situa- 
tions, Are children, for example, 

1 From the child development labora- 
tories of the Unlvereity Elementary School 
of the University of Michigan, The ob- 
servers were: For the thrcc-yoar-olclB, Mrs. 
Samantha Clcminshnw; (or the four-year- 
olds, Miss Mary Louise Hoho; (or the five- 
year-olds, Miss Kathryn Purcoll, The 
writer is indobted to Mrs. Minnie Arnold, 
principal of tho schools, who made the 
observations In public schools. Some o£ 
tho data are summarised in her unpublished 
M.A. thesis (1). 


more active, more resourceful, and 
more sociable on generously or on 
meageriy equipped playgrounds? How 
does play behavior vary when tho 
same playground is variously equipped? 
These questions have prompted the 
present study. 

The problem was to compare the 
activities of the same children on the 
same playground before and after a 
change occurred in the play equipment, 
Three separate studies have been made 
on three different playgrounds, Two 
surveys of the game group of children 
were made on each of these three 
playgrounds, once before and once 
after a variation occurred in the play 
equipment, 

One group of children wna accus- 
tomed to considerable equipment. 
This group was observed at regular 
play and again after considerable 
play equipment had been removed- 
The other two groups were accustomed 
to much less equipment. Each of 
these groups was observed at regular 
play and again after considerable new 
play equipment had been introduced. 
The report for each group will bo 
presented separately and the general 
implications will then be considered 

( 4 ). 
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I. the effect of a reduction in 
play equipment on the behavior 

OF THE CHILDREN ON THE UNIVER- 
SITY ELEMENTARY SCHOOL PLAY- 
GROUND 

Two series of observations of the 
play activities of the same children 
were made on the University Ele- 
mentary School playground to discover 
the effect of the removal of consider- 
able play equipment on the play 
behavorof the children. The general 
principles developed in time-sampling 
studies were employed in the initial 
and final observations (6). Each 
series consisted of 21 observations for 
each child, one made in each five- 
minute unit of time and seven made 
on each of three days. The detailed 
instructions for observing and record- 
ing were as follows: 

"Begin at O' 30 o’clock, Monday, April 24, 
1033- Look at the first child on the list, 
Take time to decide what he is doing. Pay 
no attention to any other child. Record a 
symbol opposite the name to show what he 
is doing. If he iB playing with others, ueo a 
figure to note the number of his companions. 
Proceed to the next child and do the same, 
and continue down the list. Then rest until 
the end of that five-minuto period." 

"Bogin again on the second five-minuto 
interval at the top af the list and go down 
tho list in the same way. Continue for seven 
periods of five minutes each, a total of 35 
minuteB each day." 

"Repeat on Tuesday, April 25, and again 
on Wednesday, April 26." 

"While recording take an advantageous 
position and keep it throughout, except 
when it is necessary for you to move to 
locate a child." 

The first survey was made on the 
first three days of the week. The 
experimental materials were then re- 
moved during the week-end and the 


second survey was made on the first 
three days of the following week. In 
addition to the eye-witness surveys 
the playground was photographed 
every five minutes. The results of the 
photographio work are to be published 
in a separate paper (0). 

The regular playground w as 
equipped with two stationary elides, 
one medium and one small, one baby 
junglegym, two swings, one largo sand 
pit with sand toys, one stair climbing 
apparatus with platform, one movable 
slide three feet wide and three feet 
long, one rocking boat, a half dozen 
tricycles, six kiddy cars, ten Buddy 
L trucks, six wagons, five wheel 
barrows, one set of Rathbun out-door 
building blocks, two large dry goods 
boxes, four saw horses, six planks, 
four kegs, six shovels, seven rakes, 
four spades and six balls of various 
sizes- After the first survey wna made 
all equipment and materials, except 
the two stationary slides, two swings, 
stair climbing apparatus, junglcgym 
and sand pit were removed from the 
playground. For convenience the 
articles that were withdrawn will be 
referred to os the experimental ma- 
terials. 

The report is based upon observa- 
tions of 33 children, 18 boys and 16 
girls who were enrolled in three age 
groups as shown in table 1. One of 
the two regular teachers for each 
group was in charge of the children 
while the other teacher was engaged 
in making the observations. The 
children were accustomed to this type 
of situation since one teacher ww 
always free in regular practice to give 
any needed assistance while the other 
teacher was engaged in routine work. 



TABLE 1. 

for iArt* Uudi.ee of the effect* of variation in -play equipment on the behavior of children 
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The specific activity records have 
been classified in broader categories as 
needed for the exposition of the experi- 
mental variations and the trends of 
evidence. The larger categories for 
classification are as follows, bodily 
exercise, play with materials, undesir- 
able behavior, games and contacts 
with the teachers. Bodily exercise 
includes vigorous gross motor activity 
such as swinging, running, sliding, 
climbing and jumping and less vigorous 
activities such as talking, shouting, 
walking, sitting, standing, looking and 
listening. Play with materials has 
been subdivided into play with per- 
manent material (manipulation of 
sand and dirt), and play with experi- 
mental materials (the use of vehicles, 
shovels, rocking boat, balls and build- 
ing materials). The categories, their 
symbols and the results arc shown in 
table 2. The statistical treatment ia 
in terms of the number and per cent 
of the total child-observations which 
fell ia each category* 

The trends found for the larger 
categories appear to be significant. 
The number of children and the obser- 
vation involved, however, are not 
sufficient to establish with certainty 
the reliability of the trends found for 
the specifio items. A correlation 
(Spearman Rank Difference) of .77 
(converted r .78 ±.06) represents the 
agreement between the relative fre- 
quencies of activities on the play- 
ground before and the activities on 
the playground after the removal of 
play materials when those items 
occurring in only one situation are 
excluded. It will be seen that In 
spite of quantitative variation in the 
amount of certain activities the rela- 
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tive proportions remain somewhat 
constant. 

Even though the same general 
tendencies are noted in both the regu- 
lar and the reduced situations some 
important differences in behavior 
appear* Bodily exercise is decreased 
in amount (table 2) from 61.2 ±1,8 
per cent of all activities before to 49.7 
±1.8 per cent of all activities after 
the removal of play equipment, a 
significant decrease of 11,5 ±2.4 per 
cent. The decrease occurs chiefly 
in connection with vigorous exercise 
(8,7 ±3.0 per cent) while the less 
active types of exercise such ns walk- 
ing, talking, sitting, standing appear 
to bo about the same in amount both 
before and after the removal of play 
materials. 

The decrease in the amount of 
bodily exercise would be much greater 
if those items classified under experi- 
mental materials were classified in- 
stead under bodily exercise as they 
represent considerable activity. Since, 
however, the general trends are the 
same in either classification, the items 
dealing with the experimental mate- 
rials are reported here under the 
separate category. 

Play with materials is increased 
after the removal of the experimental 
materials from 34.9 ±2.0 per cent to 
39.5 ±1.9 per cent of all activities. 
This increase of 4.6 ±2.8 per cent in 
total amount is not statistically sig- 
nificant but the change in the nature 
of play in the two situations is of im- 
portance. Play with vehicles, shovels, 
balls, rooking boat and building mater 
rials comprise 27.3 ±2.1 per cent of 
all activities before and none of the 
activity after the materials aro with- 
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TABLE 2 

play activities before and after a reduction in play equipment 
Number oF girls boys 18 


actiyitim 

flYUBQL 

Bodily exercise: 


Vigorous: 


Saving 

Sw 

Rian. . - 

R 

Sli do 

91 

Climb 

c 

Jungle gym 

G 

Jump 

J 

Loss active: 


Walk 

W 

Talk 

T 

Sit 

S 

Stand 

St 

Look., 

L 

Shout 

Sh 

Linton 

Li 

Total vigorous , 


Total leas Active 




Total exorcise. 


Play with materials: 

Formaharit: 

Sflnd Sn 

Dirt D 

Experimental: 

Vehicles V 

Shovels Sh 

Balia Da 

Hocking boat Ro 

Building mntoriala B 


212 180 105 424 34561.2 40,711.6 ±2.4 


49 173 7.1 24.0 
4 101 0.6 14.6 


Total permanent I 24 20 161 113 63 274 7.7 39.631.8 ±3.1 10.3 

Total experimental 130 60 180 27.3 27.3 ±2.1 13.0 

Totftl materials 154 88 1G1 113 242 274 34.9 39.6 4.6 ±2 8 1.6 

* One item represents one record in one five-minute interval oC time, 26 represents the 
number of items ol swinging in a total of 378 records for boys. 
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TABLE 2 — ’Concluded 


icnvifiM 

0TUBOL 

NDMDEH of OCCURRENCES 

PER CENT 

D 

D/PEvi 

Beforo 

Aftop 

Tolal 


i 

3 

0 

1 

1 

o 

e 

l 

$ 

% 

| 

£ 

3 

Undesirable behavior: 

Tease 

Cry 

Quarrel 

Hit 

Ts 

Cr 

Q 

H 

3 

1 

1 

2 

7 

5 

3 

2 

2 

3 

1 

3 

3 

0 

1 

6 

8 

4 

2 

| 

1.3 

1.2 

0.6 

0.3 



Total undesirable 


6 

2 


■ 

7 

23 

0.0 

3.4 

2.6 


Games 

Teacher contacts 

Temporary absence 

Ga 

TC 

A 

1 

0 

2 

11 

1 

21 

3 

7 


27 

8 

16 

0.4 

2.6 

30 

1.2 

2.3 

3.0 

0.8 

0.2 


Total child observations!. - - 


376 

316 

378 

316 

G93 



39.0 




t The number of children in a sample multiplied by number of observations of each child. 


drawn, Play with sound and dirt 
(permanent materials) amounts to 
7,7 ±2.4 per cent of all occupations 
before and 39.6 ±1.9 per cent after 
the reduction in play materials, a sig- 
nificant increase of 31.8 ±3.1 per cent. 

GameB are not present in the well- 
equipped situation and undesirable 
behavior constitutes but one per cent 
of all activity. Games, however, are 
in evidence on the reduced playground 
and comprise 3.9 per cent of the 
records with undesirable behavior 
showing an increase of 2.6 per cent, 
The total number of contacts with the 
teacher are few and they are increased 
after the materials are removed. 
The temporary absences both before 
and after amount to 2 per cent of the 
records. 

Even though the amount of undesir- 
able behavior is relatively small in 
quantity as compared with other 
activities it may, nevertheless, be very 


significant and is therefore presented 
in greater detail in table 3. The 
total amount of undesirable behavior 
is represented by 23.3 per cent before 
and 78.6 per cent after reduction in 
play materials, a total increase of 53.3 
per cent. Crying, teasing and quarrel- 
ing occur oftener especially with boys 
in the three and five year old groups. 

Few conclusions concerning sex and 
age can be drawn with such email 
figures. In general, however, girls 
exceed boys (table 2) slightly in tho 
total amount of exercise while boys 
tend to exceed girls in the use of 
materials and in undesirable behavior. 
When the playground is reduced girls 
engage in more games and boyB in 
relatively more undesirable behavior. 

An analysis by age (table 4) indi- 
cates that the five-year olda engage 
on the average in more bodily exercise 
before the play materials are removed 
than the three or four-year oldB while 
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TABLE 3 

Undesirable activity before and after a reduction in play equipment 
Number of girls 16, boys 18 


NUUfiER Of OCOUmiEKCES 

1 

C»NT 

occunnBNcfca 

3 yoaifl 

4 years 

5 years 

All oMldron 

AH children 

R -S 3 

« o 8 

15 1 

& 0 h 

111 
£ a £ 

IS? 

A o 8 



Before 


To&bo 

Cry 

Quarrel — 

Hit 

2 

2 


a 

1 

n 

i 

1 

1 

9 



ins 


10 

10 

3.3 

After 

Teoao 

n 

■ 

a 

1 

B 

i 

5 

2 


7 

H 

Q 

31.8 


30 

Cry 

n 

SI 

& 


A 


1 

2 


6 

R9 

ft 

22.7 


23.7 

Quarrel 

n 

B 

2 




2 



3 


4 

13. e 

•np 

13.3 

Hit 

9 

■ 

1 

1 

1 

1 




2 


2 

9.0 

Bi 

0.7 

Total before 

2 

2 

4 

3 

9 

a 




19 

2 

7 

22,7 

26 

23.3 

Total after 

7 

2 

9 

2 

9 

2 

8 

4 


□ 

6 

23 

77.2 

75 

76.6 

Difference in favor of the reduced playground 



63.3 


TABLE 4 

Age difference \n play nctaintiea before and after ft reduction in play equipment 


| uuwdbh or ocoafiHijNCBia 

WEAK NUUHHtt PBH CtilLO 

Br>(ot© 

A(l<w 

Before 

After 


Age In yeora 



3 

1 

5 

3 

4 

a 

a 

4 

4 

3 

4 

5 

Bodily exerciec 

IS 

174 

1S6 

78 

173 

94 

13,4 

11.6 

14.2 

11.1 

11.6 

8.6 

Play with materials: 













Permanent. ■,„* * 

8 

27 

18 

46 

134 

04 

LI 

1.8 

1.6 

6,6 

8.0 

8.6 

Experimental. . . . . 

30 

E 

48 




6.1 

7.0 

4.4 




Undeaueihle beha.viot * x > . 

4 

3 


9 

2 

12 

0.0 

0.2 


1.3 

0.1 

t.l 

Games. 




3 

2 

22 




0.4 

0.1 

2.0 

Teacher contacts , , _ , 

3 



4 

1 

3l 

0.4 



0.0 

0.1 

0.3 

Temporary absence 

2 

, 6 

9 

7 

B 

i 

EE 

EE 


IE 

0,2 
1 

0.5 

Number o( child cb^ervaUone. . . . 

U7 

316 

231 

H7 


m 

0 

5 




■ 

Number ol children 

7 

■ 

11 

7 

w> 

11 

7 

16 

11 

7 

1 

11 


the four-year olds make more ubq of reduced all groups tend to occupy 
materials, Whon the playground is themselves slightly less with exercise, 
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more with sand and dirt, more with 26.7 ±3.4 per cent on the reduced 
games and undesirable behavior, the playground with an absolute inorease 
noticeable differences in these direc- occurring in connection with each 


TABLE 5 


Social contacts before and after a reduction in play equipment 
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after Indicate considerable change in 
the nature of the contacts made after 
the play materials are removed Sooial 
play is increased 33.4 ±5.4 per cent 
in play with materials (sand and dirt) 
2.8 per cent in undesirable situations 
and 8.2 per cent in games at the same 
time that it is relatively and signifi- 
cantly decreased 28.0 ±3,9 per cent 
in connection with bodily exercise. 
An analysis of social contacts by age 
and sex indicates that boys tend to 
make more contacts than girls, the 
mean number being respectively for 
boys and girls 0.1 and 5.3 before and 
10.6 and 9.3 after removal of materials, 
Boys exceed girls in the number of 
contacts made in bodily exercise, 
in play with materials and in undesir- 
able behavior while girls exceed boys 
in the number made in games. Four- 
year old boys and girls make fewer 
average social contacts than three and 
five-year old?. 

In general j then the University 
Elementary School ia characterized 
after the reduction of play materials 
by less bodily exercise, more play with 
sand and dirt, more games, more un- 
desirable behavior and a greater num- 
ber of social contacts than are noted 
on the playground when the experimen- 
tal materials arc present. Dow (2) re- 
ports u there is more material and non- 
social play on equipped playgrounds 
and more non-material and social 
play on unequipped playgrounds.^ 

)r. THE EFFECT OF THE INTRODUCTION 

OF CONSIDERABLE PLAY EQUIPMENT 

on tjie hehavior of the children 

on TWO PUBLIC SCHOOL PLAY- 
GROUNDS 

The effect of tho introduction of 
considerable play equipment on the 


behavior of children was investigated 
in studies made on two different 
public school playgrounds at Jackson, 
Michigan. 

The playgrounds, designated here 
as School A and School B, were first 
surveyed with the regular equipment 
and then again after the addition of 
new play materials. The regular 
equipment consisted of a sand box 
and whatever toys the children 
brought day by day from home. Thu 
new materials which were added to 
each playground before the second 
survey was made are listed in table 1 
wit! i other information concerning the 
75 children, 39 boys and 36 girls, 
their ages, the types of observations 
and the experimental variables. 

The same categories for classification 
as those used in the University Ele- 
mentary School are used here, The 
specific items are similar though not 
identical as will be seen in the tables. 
The same general tendencies are 
present on both playground a (table 0). 
Bodily exercise is decreased in amount 
after the introduction of new play 
materials to the extent of 33 ±3,0 
per cent of all activities for School A 
and 17 ±2.6 per cent for School 13. 
Flay with materials is increased in 
the enriched situation 42.1 ±3 per 
cent for School A and 20,8 ±4.3 per 
cent for School B. Play with experi- 
mental materials is Increased very 
much more than play with permanent 
materials, the increase for the experi- 
mental and permanent materials being 
respectively 48.0 ±2.0 per cent and 
6,0 ± 3.6 per cent for School A and 
32.9 ±2.9 per cent and 12.5 ±4.7 per 
cent for School B. Undesirable be- 
havior and games are decreased in 
amount on both playgrounds after 
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table 6 


Activities on two public school playgrounds before and after the in troduction of 

building materials 



NOTdDEH OP 
OCOOimSNCES 

flUIIOOL A 

SCHOOL D 

SCHOOL A 

SCHOOL n 

School 

A 

Saiiool 

B 

Ear cont 

Per cenl 


% 

& 

* 

1 

m 

j 

3 

0 

1 

W 

1 

a 

1 

| 

3 

D 

PE d 

D 

PE* 

Bodily exercise : 
Vigorous*. 

Run 

Skip 

Jump 

Climb r 

Less active: 

Stand 

Sit 

Walk 

74* 

21 

15 

143 

52 

13 

23 

30 

2 

3 

61 

13 

0 

_ 

64 

74 

6 

20 

87 

8 

20 

20 

70 

3 

21 

60 

16 

21 


liK 

m 

17.9 

20.7 

l.B 

6.0 

24.3 

2,2 

8.1 






Totnl vigorous 

115 

58 

164 

129 

20.8 

SB 

m 

5H 

RUSH 

2.8 

0 ±3.8 

2 4 

Total less active 


83 

124 

93 

37.7 

1 


26,5 

22,7 ±3,4 

0.7 

8.1 ±4.2 

2 

Totnl exorcise 

323 

141 

288 

222 

58.6 

25.5 

80.4 

63.4 

33.0 ± 3.0 

11.0 

17.0 ±2.6 

0.5 

Materials: 














Permanent : 













Sand 

25 

54 

46 

7 

4.6 

0.0 

12,9 

2.0 





Broom 

21 

5 

0 

3 

4.0 

0.0 

2.5 

0,0 





Wagon 

13 

11 



2.3 

2.0 







Garden 

1 

18 



0-2 

3.3 







Horse 

18 




3.2 








Rake 

13 




2.3 








Ball 

9 




1.6 








Shovel 

8 




1.4 








Leaves 

1 




1.3 








Truck 


7 




1.3 







Doll cab . 

5 

1 



0.8 

0.2 







Miscellaneous 

11 

2 

2 

2 

2.0 

0.4 

0.G 

0.0 





Experimental building 













mateuals 


265 


115 


48 


32. Q 





Total permanent 

131 

08 

57 

12 

23.7 

17.8 

10.0 

3 J 

6.0 ±a.e 

1 1.7 

' 12.5 ±4.1 

’ 2 7 

Total experimental... , 


265 


116 


48 


32. fi 

148.0 ±2.0 

1 24. C 

132.0 ±21 

I 11.3 

Total materials 

131 

3C3 

57 

127 ) 23 .7 

G5.8 

16.0 

36 . 2 

142.1 ±3,C 

1 14. ( 

) 20 3 ±4 t 

) 4.7 


* One item represents one record in one fivc-minutc interval of timcj 74 represents the 
number of items of running in a totnl of 562 records. There wore 40 children in School A 
and 20 children in School 13. 


CHIU> PBVVLOPUSHT, VOL. 0, NO, ] 
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TABLE d— Concluded 



Nu&tDzn op 

OCCURRENCES 

BCDOOlx K 

BCHOOU » 

SCHOOL A 

SCHOOL p. 

_ 

School. 

A 

School 

B 

For <»nl 

Per coni 

i 

3 

S? 

§ 

2 

S 

S| 

I 

After 

1 

3 

3 

<L 

D 

PE d 

D 

PEd 

UmieBirable behavior... . 

Gamca 

Temporary absences , . . 

18 

0 

74 

4 

2 

42 

6 

8 

I 

i 

0.7 

0..4 

7.G 

1.4 

2.2 

0.3 

2.6 

0.7 

5.4 


1.1 

2.2 


Total 

Lcaa duplications in 
recording | 

552 

652 

1 

1 

00 

90 

99 






Total child observe.- 
tions 

c* 

8 

552! 

348 

318 

00 

| 

1 

00 1 

<31 

ca 






the introduction of new materials. 
The numbers in these categories , 
however, are too email to determine 
the significance of the decrease. 

The sex differences (table 7) are the 
same for both types of playgrounds 
and they agree with those found for 
the University Elementary School. 
Girls engage in general in more bodily 
exercise than boys and boys are more 
occupied with materials and undesir- 
able behavior. The differences are 
increased after the addition of play 
equipment. 

SUMMARY AND CONCLUSIONS 

Amounts and types of play activities 
appear to be consistently related in 
these investigations to types of play- 
grounds, This is true whether the 
group has previously been accustomed 
to considerable or to meager equip- 
ment. 

Children are very resourceful in all 
situations, on mcagcrly os well as on 
generously equipped playgrounds, 

Bodily exercise and play with mate- 


rials rant high in amount on all play- 
grounds as compared with games and 
undesirable behavior and do not seem 
to be entirely dependent upon exten- 
siveness in equipment. 

The same groups, however, when 
they are more extensively equipped, 
engage on the same playground in 
greater amounts of bodily exercise or 
play with materials and in lesser 
amounts of undesirable behavior and 
social play. 

The more extensively equipped play- 
ground for each group is characterized 
by a greater combined amount of 
bodily exercise and play with materials 
and fewer social contacts in games and 
undesirable behavior. The less ex- 
tensively equipped playground for 
each group is characterized by a lesser 
combined amount of bodily exercise 
and play with materials and a greater 
number of social contacts and social 
conflicts, 

Consistent tendencies are found in 
that the absence or subtraction of 
material is reflected in an increase 
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in the use of permanent materials In general, it would appear that 
whereas the presence or addition of individual endeavour is encouraged 
materials is tg free ted in a decrease while social contact and undesirable 
in the use of permanent materials, behavior are discouraged by the reta- 
in all instances the presence of equip- tively more extensive equipment. 


TABLE 7 

Se* differences o n tuo public schcat playgrounds be/ore and after ihe introduction 

of building rnalerinla 


OF OCCUnflBUcKfl 


per qbut occoiwkhces 


Bodiiy exercise j 

Permanent rnn- I 

terials 


Experimental roa- 
tennis 
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ever, too much equipment may greatly 
interfere with social development, On 
all playgrounds the total number of 
social contacts is accompanied by 
relatively few Bocial conflicts. Social 
conflict should be studied in the light 
of its educational contribution to 
social development, 

In conclusion, the amounts and 
types of play equipment need to be 
further investigated and understood 


as to their functions and values giving 
attention both to individual and to 
social growth, The implications of 
implementation apparently have far 
reaching significance for the general 
theories of social development. It 
may be that investigations of this type 
in various small groups will seive 
gradually to clarify certain principles 
applicable to larger groups and to 
community relationships, 
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Rorschach Norms for an Adolescent 
Age-Group 

Maiiguebite R. Hertz 

Developmental Health Inquiry of the Associated Foundations, Western Reserve University 


T HE Rorschach Ink-blot Test 
was originally applied to 405 
subjects, 117 normal persons of 
whom. 66 were reported "educated” 
and 62 "uneducated,” the others, 
mentally disordered cases, Tables 
containing Rorschach’s norms for these 
normal and psychotic groups are 
presented in the original manual 
(10, 11). No statistical computa- 
tions are included in this study; no 
mention is made of variability in the 
groups. The figures, based on few 
subjects and these, for the most part, 
abnormal, can only be taken as 
tentative suggestions. 

Since the publication of Rorschach's 
monograph, many studies (2a) have 
been made on the technique and 
symptomatic value of the tost factors. 
Tire method has been applied exten- 
sively in various personality studies. 
In many of these studies, norms for 
the different test factors and for the 
respective age-groups examined have 
been presented, in terms of averages, 
means, or medians, A review of those 
shows that many agree to some extent 
with the tentative norms published by 
Rorschach for similar groups. The 
results of many studies agree likewise 
among themselves. On the other 
hand, there are many disagreements, 


often for similar age-groups. The 
data are not, of course, comparable 
because of the variety of methods of 
administration and of scoring em- 
ployed, and because of other variable 
factors, such ns race and social and 
economic status, 

A few studies of comparatively 
"normal” children have been reported 
by Ld-pfe (8) for ages ton to thirteen, 
Loosli-Usteri (7) ages ten to twelve, 
Dehn-Eschenburg (1) for ages thirteen 
to fifteen, Kerr (4) seven to fourteen, 
and Mira (9), fourteen to sixteen 
years, Behn-Eschcnburg (1) working 
under the personal direction of Ror- 
schach studied various phases of 
mental life and changes taking place 
in the "Erlcbnistypus” during ado- 
lescence. He applied the test to 209 
boys and girls, selected at random in 
the "Rcalschvlc” and "Volkschule” in 
Zilrich, Although the blots used were 
not the original ones, he reported that 
they were parallel to them, having 
been standardized to correspond to the 
original. Results were computed, 
and comparisons were made between 
the different school grades, between 
the "Rcalschulc” and "Volkschule” 
and between the sexes. 

fjdpfe (8), interested in the technical 
aspects of the Rorschach method and 
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in its practicality lor Btudymg school 
children, eelected subjects from vari- 
ous grades in the “Volkechule 11 in 
Zilrich and from divers population 
districts, He established norms for 
the respective test faotors and for his 
different age-groups. A similar sam- 
plo was selected by Loodi-Usteri (7) 
from a Geneva public school with the 
twofold purpose of comparing, first, 
the Geneva results with those obtained 
by Ltipfc with his Ztirlch children and 
second, the children living in an 
orphan asylum with those living at 
home. 

Schneider (13) also computed norms 
for his groups of children, He used 
the Rorschach to study children who 
were intellectually inhibited. Eighty- 
seven school children in special classes 
were given various psychological tests 
and also the Rorschach. Special study 
was made o5 subjects whose Bcores on 
the various tests differed widely, the 
assumption being that these discrep- 
ancies were due to defects in person- 
ality make-up. 

Kerr's norms (4) for 365 English 
children including mental defectives 
and child guidance clinic cases have 
not yet been published, Two Spanish 
studies by Linares (5, 0) are reported 
containing results for normal children, 
60 of each sex, and for feeble-minded 
and superior children, 

Vernon (14) who worked with three 
adult groups, has summarized the 
norms of some of the above mentioned 
studies in a comprehensive table which 
includes norms for Iris groups and for 
other adult and feeble-minded groups. 

Because so few norms are available 
for "normal” children, one of the 
projects included in tho Investigation 


planned by the Brush Foundation was 
to establish norms for a definite age 
group which would be statistically 
reliable and which could be put to 
practical application in interpreting 
Rorsohach scores. Report (2) has 
already been made of the standardiza- 
tion of the method of administration 
of the Rorschach test and of the 
method of scoring. 

Briefly summarizing, after a detailed 
study had been made of the method 
employed by Rorschach and of the 
subsequent changes attempted by 
other administrators, a preliminary 
experiment was performed with a 
"normal” miscellaneous group, an 
emotionally unbalanced group and a 
neurotic group. The Rorschach rec- 
ords were scored for certain general 
teBt factors and the results submitted 
to statistical analysis. Results 
eh owed satisfactory reliability as 
judged by the coefficients of correla- 
tion obtained by the split-test method. 
Comparison of groups displayed some 
differences,— enough to warrant fur- 
ther experimentation with the method. 

BTAN D AUDIZ ATION OP ADMINISTRATION 

On the basis of the experiences in 
the preliminary work, revision was 
made of certain steps in the procedure 
to insure standardized conditions and 
to make the test easier to administer 
and to make scoring more accurate 
and more objective. Personal Data 
Sheets, Record Blanks, and Summary 
Sheets were prepared for quick and 
efficient recording of all necessary 
data, A trial blot woe introduced to 
make the responses to the first card 
more comparable with tho reBt and 
in order to establish n favorable mental 



71 


Hertz; Rorschach Norms for Age-Group 


set at the beginning. Systematic 
and uniform directions were prepared 
and memorized. Diagrams were made 
for each blot, parts of the blot being 
assigned symbols in the form of letters 
and numbers, for indicating the exaot 
location of the detail selected for 
Interpretation. Symbols were like- 
wise adopted for indicating the posi- 
tion in which the blot was held, and a 
key to the English scoring symbols was 
prepared for use. Finally, the reac- 
tion time was limited to two minutes 
per blob. 

The test was given to 300 students 
of the Patrick Henry Junior High 
School, 150 boys and 150 girls, selected 
as representative of average American- 
born white children. They were 
selected at random as to chronological 
age, class standing and school grade. 
Attempts wore made, however, to see 
that the subjects represented as far as 
was possible an oven distribution ac- 
cording to mental capacity. Table 1 
presents the distribution for boys and 
girls according to chronological age, 
with the average C.A. for the boys, 
the girls, and the whole group, The 
distribution for both boys and girls, 
and for. the group approximate the 
normal curve, 

All the subjects had received the 
Otis Self-Administering Intermediate 
Examination, Form B at the Brush 
Foundation in the course of the two 
years in which the investigation of the 
Rorschach Test took place. To insure 
the accuracy of the Intelligence Quo- 
tients obtained on this test, they were 
checked against the latest ratings of 
the subjects ns recorded on the files 
of the school, These ratings had 
been obtained on the basis of other 


intelligence tests, namely the Otis 
Form A, the Haggerty Teat and the 
Cleveland Test. A correlation of 
+.867 ±.011 was obtained, indicating 
a satisfactory reliability of the intelli- 
gence quotients as indicated by the 
Otis Test, Form B. 

TABLE i 


Distribution of Patrick Henry subjects 
according to chronological age and sex 


C.A, 

HOYS 

oiulb 

tooetiieu 

12,6-12, 11 

11 

11 

22 

1 

eo 

23 

25 

48 

13,6-13,11 

20 

31 

00 

14 -14, 5 

27 

30 

67 

14,0-14,11 

32 

31 

03 

16 -16, 6 

10 

14 

30 

16,0-16,11 

0 

4 

10 

10, -16, 6 

0 

4 

10 

Total 

160 

160 

300 

Aver 

14,2 

14,1 

14.2 

SB 

7.2 

0.9 

10.20 


TABLE 2 

Distribution of Patrick Henry subjects 
according to Intelligence Quotients 


LEVEL 

l.Q. 

BOTB 

| 

s 

o 

o 

Low Average 

70-89 

10 

11 

30 

Average 

00-100 

60 

50 

115 

Superior 

110-110 

34 

45 

70 

Very Superior 

120-130 

41 

35 

70 

Total 


150 

150 

300 

Aver 



100.7 

107.0 

107 2 

SD 


is 

13 5 

14,3 


Table 2 shows the distribution of 
the subjects according to these Intelli- 
gence Quotients. The average Intelli- 
gence Quotient is 107.2. The distribu- 
tion also approximates the normal 
curve, However, the group which was 
selected ns an average group, must bo 
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viewed ns a high average group in 
view of the average Intelligence Quo- 
tienfc. It should be observed that in 
this group 115 subjects comprised an 
"average" group in tlic sense that the 
Intelligence Quotients ranged from 
90 to 109. 

Sfamlar dilation of the scoring method 

The Rorschach test records obtained 
from the group of 500 were subjected 
to statistical analysis and definite 
quantitative and qualitative criteria 
were determined for scoring the differ- 
ent Rorschach factors. Responses 
were tabulated for each ink-blot and 
Frequency Tables cons true ted for the 
determination of scores in respect to 
W,JD, Dr, Do, F+, P-, O-K 0-, X, 
and P. The scoring method was 
found to be reliable os judged by the 
extent of agreement between scores 
of one judge and those of another on 
100 records selected at random. 

Reliability of the test in its standard- 
ized form. Report has likewise been 
made of the reliability of the Rorschach 
test as modified by the Brush Investi- 
gation (3), On the basis of 100 rec- 
ords selected at random from tho 
group of 300 students, reliability 
coefficients of the test factors were 
computed by tho corrected split-half 
method. Results ranging from .9 
to .Gw tie considered satisfactory, 

PROBLEM 

After tho method of administration 
and scoring had been determined and 
tho reliability of the test had been 
satisfactorily determmedj the averages 
far the various teat factors yjcyc com- 
puted for the purpose of obtaining 
norms for an adolescent group on the 
basitf of the teat in its standardized 


form and of comparing these results 
with those of Rorschach for adults. 

Results 

Table 3 presents the norms obtained 
with the adolescent group, For pur- 
poses of comparison; Rorschach’s re- 
sults for average adults are reproduced, 
with those of Rchn~Eschenburg (1), 
L&pfe (8)5 and Loosli-Usteri (7) since 
their respective groups corresponded 
in age to tho present group. Behn- 
Eschenburg's group ranged from thir- 
teen to fifteen years which corresponds 
to the middle of our group. Both the 
other groups appear to be younger than 
the present experimental group. In 
comparing these norms, it must be kept 
in mind that the technique of adminis- 
tration and of scoring varied with the 
investigator and that the composition 
of the groups likewise differed to a 
great extent. 

Total number of responses ( R ). The 
Patrick Henry group averaged 27.05 R, 
Standard Deviation 8.85, the approxi- 
mate normal range being IS to 36. 
Herein the approximate range is com- 
puted by taking one standard devia- 
tion above and below the average, 
thereby marking off the limits of the 
middle two-tliirdg of the distribution. 
This range corresponds to Rorschach's 
figures tor adults. LaosK-IMen re- 
ported a median of 23, the other two 
investigators, however * reported higher 
averages, 33,0 and 42 respectively. 

Whole answer ( W ). In the Patrick 
Henry group, an average of 0.78 W was 
obtained, Standard Deviation 4,74. 
The approximate norms were consid- 
ered 2-10. This range includes Ror- 
schach^ norms. This average is 
slightly higher than those reported by 
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Belin-Eschenburg (5.8) and Loosli- 
Usteri (5.) but considerably more than 
that of Lopfc (3.7). 

Normal detail answer (D). Ror- 
schach did not give norms for the nor- 
mal details given by his average adults. 
In a subsequent article Rorschach indi- 


three investigators who obtained 18,4, 
19.0, and 15 respectively. 

Rare detail answers (Dr). The rare 
detail answers were studied from two 
different aspects (a) when the oligo- 
phrenic category was considered and 
(b) when this category was omitted. 


TABLE 3 


Rorschach norms for different groups 



HOHBCIIACII 

IIBHTZ 

B2HN- 

EficriENBcna 

lOpfh 

La OBLI- 
GATE 1U 


? 

300 

200 

120 

53 

Ago 

AdulLa 

12.6-lQ.fi 

13-J5 

10-13 

10-12 

Teat Factor 







16-30 

27.05 

33.0 

42 

23 



(3.21) 

(0-81) 

(8-100) 

(8-100) 

W 

4-7 

6.78 

6.8 

3.7 

6 



(4.74) 

(0-18) 

(0-17) 

(1-15) 

D 


14.08 

18.4 

10.0 

16 



(0.55) 

(4-30) 

(0-54) 

(0-50) 

Dr 


1.03 

7.1 

13.5 

2 



(4.38) 

(0-54) 

(0-133) 

(0-30) 

Do 


0.00 

0.0 

1.5 

0 



(1.70) 

(0— 10) 


(0-3) 

DS 


1.73 

1.0 

2.3 

1 



(1.80) 

(0-7) 


(0-22) 

%F+ 

70-80% 

88.80% 

71 

76% 

80% 



(3.00) 

(65-100) 

(23-100) 

(43-100) 

M 

2-4 

2.62 

1.3 

0.9 

0 



(3-71) 

(0-5) 

(0-0) 

(O-O) 

C Score 

0.6-2. 5 

1.34 

1.3 

2.7 

1 



(1.61) 



(0-20.6) 

%A 

30-65% 

64.13% 

47% 

55% 

67% 



(10,77) 

(15-00) 

(20-100) 

(27-100) 

%0 

0-20% 

0.78% 


26% 




(8.53) 




%P 


25.55 


11 

21 



(8.05) 


(0-37) 

(3-60) 


cated that for a score containing 34 
responses in all, the following combina- 
tion should be expected 8 W, 23 D, 
2 Dr, 1 Ds and 0 Do. The average for 
the adolescent group was 14.08 Stand- 
ard Deviation 6.55, giving a range of 
approximately 7 to 21. This compares 
favorably with the results of the other 


An average of 1.93 Standard Deviation 
4.38 was obtained when the oligo- 
phrenic factor was considered. This 
figure corresponds to Rorschach's esti- 
mate on the basis of 34 responses. The 
range of about 0 to 6 is much shorter 
than the ranges presen lot 1 by the 
other investigators. The average up- 
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proaches the median of liOOsli-Usteri 
(2) but ia much smaller than the aver- 
ages of the other two investigators. 
Results for the Dr factor computed 
without scoring the Do factor (which 
was found to bo more reliable), was 
2.31 Standard Deviation 3,6. 

Oligophrenic detail answers (Do). 
The adolescent group studied gave an 
average of .06 Do Standard Deviation 

1.7. As indicated above, Rorschach 
did not expect to find any Dos in the 
score on the basis of 34 responses. The 
other investigators referred to above 
report few or no Do responses in their 
respective groups* These results ap- 
pear to be in agreement, 

Space detail factor (DS), The aver- 
age space detail answers given by the 
group was 1,73, Standard Deviation 

1.8, Rorschach expected 1 DS to 
appear in 34 responses given by a nor- 
mal ndult. The other investigators 
likewise reported comparatively few 
DS responses in their respective groups 
of children. 

Form percentage (%-F+). Exami- 
nation of Rorschach's norma for aver- 
age adults shows a range of 70 to 80 
per cent. The average for the Patrick 
Henry Group was 88,8 Standard Devi- 
ation 2,00 indicating a range much 
higher than that of Rorschach. Theso 
figures are likewise niucli higher than 
the results reported by the other inves- 
tigators. 

Movement answers (M), The Junior 
High School group had an average of 
2.62 M, Standard Deviation 3,71. 
Rorschach's adults gave from 2 to 4 
movement answers. The average hero 
compares favorably with that of Ror- 
schach but appears to be higher than 


the results of the other writers for the 
movement factor. 

Sum color score (C). The average 
color score for the group was 1,34 
Standard Deviation 1,51, the approxi- 
mate norm being 0-2.8. This com- 
pares well with Rorschach's range of 
0.6 to 2.6, The results of the other 
writers likewise approximate this norm. 

Animal percentage ( %A ). The 
average obtained with the present 
group of 54.13 Standard Deviation 
10,77 compares favorably with that 
reported by Rorschach and also with 
the figures in the other studios. The 
upper range of Rorschach's figures 
appear to be the average for children. 

Original perceyitage (%0). The 
average original per cent of the ado- 
lescent group was 6.78 Standard Devia- 
tion 8.03. The approximate norm 
hero (1-16 per cent) compares well 
with Rorschach's estimate of 0-20 per 
cent. LSpfe’s average is 25 per cent, 
which is considerably higher than the 
average obtained in the present Btudy. 

Popular answer percentage (%P). 
An average of 25,65 per cent Standard 
Deviation 6.64 for the present group is 
considerably higher than the average 
of Lopfe which was 11 but compares 
better with Looslt-Usteri'a figure of 21 . 
This factor was not defined in the origi- 
nal work of Rorschach, but it was 
introduced in a later article (12) as a 
response given at least by one in three 
persons. Lople and Loosli-Usteri 
finding this standard too high, adopted 
the criterion of one in six. The cri- 
terion employed in the present study 
corresponded to the one-in-six. It was 
statistically computed and based on 
the 80th percentile in the distribution 
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for form frequency, the criterion for 
the 0+ per cent being based on the 
20th percentile. Despite the fact that 
the same criterion for P is used, it must 
be noted that the popular responses for 
each blot reported in the different 
studies do not correspond in all in- 
stances. 

SUMMARY 

1. The approximate norm for many 
of the Rorschach factors obtained in 
the present study with an adolescent 
group of BOO students corresponds 
favorably with Rorschach's results for 
adults. 

2. The results herein obtained like- 
wise compare favorably with those con- 
tained in other studies with normal 
subjects for similar age groups. 

3. The average wholo answer re- 
ported for the group is slightly higher 
than that reported by the other investi- 
gators, while the average normal detail 
answer is slightly lower. 

4. Present results for the oligo- 
phrenic detail answer and the space 
detail answer correspond favorably 
with all the other results. 

6. The average percentage of good 
forms for the group studied is con- 
siderably higher than that reported for 
the other groups. 

6. The average movement answer is 
likewise higher for the present group. 

7. The average color score and the 
animal percentage compare favorably 
with the approximate figures reported 
by the other investigators. 

8. The average original percentage 
for the present group approximates 
Rorschach's norms bub is considerably 
lower than that of Lopfe, 


9, Results for the popular answer 
factor correspond to those of the other 
investigators. 

10. The average number of responses 
compares favorably with Rorschach’s 
estimate. The normal range com- 
puted in the present study includes 
those results of the other writers. 

Conclusion 

The norms herein reported are based 
upon findings with 300 adolescent 
Junior High School students, Ameri- 
can-born, residing in Cleveland, and 
satisfactorily distributed as to mental 
and chronological ages. They corre- 
spond in general to those reported by 
Rorschach for adults and to those pub- 
lished by three otheT investigators for 
similar age groups. The discrepancies 
which do occur in places probably can 
be accounted for by the fact that the 
present group is a high average group. 
These norms may be employed tenta- 
tively for the interpretation of Ror- 
Bclmch test scores given to similar age 
groups, in the absence of other norms 
and until further investigation is made 
with the test on larger and more repre- 
sentative groups. 

Attempts to apply such norms to 
groups materially different from that 
herein described iqust be made with 
caution, Strictly speaking they are 
applicable only to similar groups simi- 
larly selected. However, in the ab- 
sence of norms for other groups, these 
figures could be used, bearing in mind 
the composition of the original sample 
upon which they were based, and ac- 
cepting only those results which show 
statistical reliability . 
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An Adolescent Personality Schedule 

Edwina Abbott Cowan, Mehnerva Church McClellan, 
Bertha M, Pratt and Mae Skaer 


THOBLEM 

A DOLESCENTS, ns a rule, re- 
spond to the interview as a 
** diagnostic and remedial tech- 
nique more satisfactorily than any 
other age group. They have a mas- 
tery of verbal facility which the 
younger child lacks and they have not 
yet acquired the fixity of repressions 
and verbal defense mechanisms which 
impede the progress of the interview 
with an adult* Because of this initial 
advantage, interview technique, as it 
Telatea to adolescent problems, pre- 
sents a field which will repay efforts 
toward further methodological devel- 
opment. The statistically controlled 
interview, exemplified by mental hy- 
giene inventories and personality 
schedules is a timesaving and illumi- 
nating starting point for any interview 
if the schedule be well constructed. 
The Thurstone Personality Schedule 
for adults offers many advantages from 
the point of view of ease of presenta- 
tion, economy of time used in answer- 
ing and scoring and of statistical 
reliability. For this reason we used it 
as a model for a projected statistically 
controlled interview suitable for use 
with adolescents. 


The work herein reported was conducted 
at The Wichita Child Research Laboratory 
between January, 1030 and May, 1034. 
Wo arc deeply indebted to Dr. L. L. Tlmr- 
Btonc for suggestions and guidance through- 


out the progress of the work and for per- 
mission to make a compm&trvo study of our 
results with his; to Mr. L. W* Mayberry, 
Superintendent of tlic Wichita Public 
Schools, to Mr. J. E. Stinson, Principal 
of Allison In tor mod in to and to the Icachora 
of Allison Intermediate for the generous 
gift Of their intorc&t anti time in assisting 
ub to present the queetionB to the student 
population of the school; and to tho many 
friends in different professions whoso work 
brought them into contact with adolescents 
and who helped us with criticisms and sug- 
gestions when we were compiling our initial 
list of questions. 

Method 

In the compilation of the first list of 
questions we were guided somewhat by 
questions asked and remarks made by 
adolescents and recorded in the case 
histories of children who had been 
interviewed at the Wichita Child Re- 
search Laboratory. This Bource of 
suggestion was supplemented by tho 
observations of the authors, all of 
whom had lmd intimate experience 
with adolescents and one of whom 
(Mrs, M' C. McClellan) was at that 
time the public school teacher in the 
Girls’ Detention Home for Sedgwick 
County. Questions were also fur- 
nished by teachers, by social workers 
and by workers in summer camps for 
boys and girls of adolescent age. Some 
questions were suggested by those 
found in adult personality inventories 
and schedules. 

The completed list of questions wo a 
77 
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then submitted to a number of teachers 
in both private and public schools; to 
directors and workers in summer 
camps; and to ministers, psychologists 
and social workers. These were asked 
to rate the questions in what seemed to 
them to be the order of importance for 
inolusion in a final list. In making this 
rating they were asked to consider the 
importance for personality develop- 
ment of the subject matter of the ques- 
tion; the degree of illumination the 
answer might shed on potential per- 
sonality difficulties of adolescents; and 
the chnnces of getting from the ado- 
lescent an answer based on a reliable 
comprehension of the meaning of the 
question as related to his own experi- 
ence. Those, who were asked to rate 
the questions, were also asked to sug- 
gest new questions of their own and to 
include these in their rating lists. 

k Btudy of a\i the rated ltets showed 
a surprising degree of uniformity 
among them as to the judgment of 
relative importance of the questions. 
We selected the questions whioh 
showed a high frequency of favorable 
rating and compiled a list of three hun- 
dred and thirty, 

The questions were printed in double 
columns In a four paged leaflet* A 
“Yes / 1 a “No" and a question mark 
were at the Bide of each question in an 
arrangement which permitted answer- 
ing by means of circling the appropri- 
ate response in the manner used by 
Thurstone, The distribution of the 
responses was varied eccentrically to 
avoid any halo effect es an influence 
on the replies. 

Arrangements were made with the 
school authorities to present this ques- 
tionnaire to the entire school popula- 


tion of one of the large intermediate 
schools. All the children took the teat 
simultaneously, An hour was given to 
the test and each class was working in 
its home room under the home room 
teacher, The children were given to 
understand that the test was part of 
the regular school program and en- 
couraged to answer readily and as 
truthfully as possible. No discussion 
of the questions was allowed among the 
children or between the children and 
teacher but the teacher was allowed to 
explain the meaning of words which 
were unfamiliar. Each pupil wrote at 
the top of his sheet his age, birbhdate, 
sex and school grade but they were not 
asked to write their names. The fact 
that there was no possible means of 
identification of the papers after they 
had left their hands was emphasized 
because we hoped the children might 
make their answers more spontane- 
ously and honestly if they were sure the 
replies were to remain genuinely anon- 
ymous for all time. The fact that only 
three papers showed obvious laok of 
discrimination in the replies indicated 
that our hope was justified. 

The school ohosen represented a 
group of children fairly homogeneous 
in scholarship and social background. 
The residential district surrounding 
this school is neither the wealthiest nor 
the poorest in the city. It is populated 
chiefly by middle class families who are 
economically secure but not living in 
any pretentious style. The cultural 
background is average and on the 
whole produces atudents who make 
consistently successful but not brilliant 
records of academic achievement, It 
seemed to us this school presented an 
ideal situation from the point of view 
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of securing a large number of children 
from a uniformly average environ- 
mental background. 

Six hundred and forty-eight children 
took the test. Three hundred and 
twenty-two of them were boys and 
three hundred and eleven of them were 
girls. Inevitably some of the children 
did not clearly understand all of their* 
instructions and some of the informa- 
tion as to sex, age, etc. failed to appear 
on a few of the papers. This partial 
failure to fulfill instructions invalidated 
these papers for part of the statistical 
work but not for all of it. Therefore 
some of the statistical figures will vary 
as to the number of cases upon which 
they are based. Fifteen papers were 
not finished within the hour allowed 
for the test. On nearly every paper 
there were at least two or three ques- 
tions that were unanswered. This was 
probably due to the fact that the ques- 
tions were printed closely together and 
one could easily be overlooked. The 
same confusion of printing probably 
explains the fact that occasionally a 
question was answered twice, 

Our first analysis of the results led 
to the elimination of some of the ques- 
tions. The detailed method by which 
this elimination was reached will be 
presented with the results. When this 
elimination process was finished the 
results of the remaining questions were 
subjected to the procedure and tech- 
nique used by Thurstone (1) in devel- 
oping his personality schedule for col- 
lege students. 

RESULTS 

A. Elimination technique 

All of the papers were divided into 
two groups according to sex. The 


number of "Yesses, M "Noes/ 1 and 
“Unanswered” replies were tabulated 
for each group and the total for the 
entire group calculated. When this 
tabulation was completed twelve ques- 
tions were eliminated, because they 
had been answered with 90 per cent 
uniformity either as "Yes" or "No." 

The entire group of remaining ques- 
tions was classified according to the 
following headings: 

1. Fc^rs 

2. Inferiorities and insecurity 

3. Family situations involving non- 

authoritative emotional relation- 
ships 

4. Family situations involving author- 

itative relationships 

5. Non-family authoritative situa- 

tions involving emotional reac- 
tions 

6. Opportunities for personal respon- 

sibilities in home situations, in 
school situations and in social 
relations with other children and 
reactions to these opportunities 

7. Ambitions 

8. Frustrations 

0. Escapes 

10. Neurotic symptoms 

11. Compensatory devices 

In carrying the elimination program 
further these headings were borne in 
mind. We felt that the final list of 
questions must represent a division 
into these groups which would not be 
overbalanced in favor of any one group. 
Part of the questions were discarded 
which the first tabulation showed had 
been answered predominantly in cither 
the affirmative or negative. Others 
which showed this predominance in 
favor of one or the other were retained 
if there were some renson which made 
their retention advisable such as quali- 
tative value of the question for diagno- 
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sia or need to include the question to 
help maintain balance among the clas- 
sification groups. In some instances 
the phraseology o ( the questions 
seemed to have been confusing and 
these were discarded. Finally all 
questions with duplicated content were 
discarded. Wc found there were Very 
few questions left In groups seven and 
eight, We, therefore, put into other 
groups such questions as remained in 
groups seven and eight after the fore- 
going elimination process. 

Two hundred and eleven questions 
survived the discard, and were dis- 
tributed among the classification head- 
ings ns follows; 


L Fears SI 

2. Inferiorities and insecurity 27 

3. FcLmily eitualiouB involving non- 

authoritative emotional rela- 
tionships 30 

4. Family situations involving au- 

thoritative relationships lfl 

A Non-family authoritative situa- 
tions involving emotional re- 
ac liana 15 


fl. Opportunities for personal re- 
sponsibilities in homo situa- 
tions, In school situations, and 
in social relations with other 
children, and reactions to 


these opportunities 20 

0. EacapoB 18 

10, Neurotic symptoms 35 

11, -Compensatory devices 20 


This final revised list of two hundred 
and cloven questions was then, sub- 
jected to a statistical scoring and rating 
program, 

R. Scorinp and rating 

Empirical maladjusted answers were 
determined upon for the two hundred 


and eleven questions which comprised 
the revised list. The empirical an- 
swers were justified by statistical evi- 
dence for 195 questions. For these 
questions the maladjusted answers 
were numerically the fewest, Mo8t of 
the fifteen questions whose empirical 
maladjusted answers were not statis- 
tically justified disappeared fTom the 
li&t in later statistical elimination, 

Stencils were made for the malad- 
justed answers and all the papers were 
scored. The score for each paper was 
arrived at by counting the malad- 
justed answers. The fifty papers 
showing the highest scores and the 
fifty papers showing the lowest scores 
were segregated. For each of these 
groups of fifty, the number of malad- 
justed answers was tabulated for each 
question, As a result of this tabula- 
tion, ten questions were eliminated 
because the scores in the two groups 
were so nearly equal that the questions 
were judged to have little diagnostio 
value, 

The group having the lowest number 
of maladjusted answers was found to 
have the larger number of maladjusted 
answers in the case of eight questions. 
The maladjusted answers for these 
eight questions were therefore reversed. 
For instance, the empirical malad- 
justed answer was “No” to the ques- 
tion, “Are mystery stories good read- 
ing?' 1 The results for this question as 
answered by Group 4( AJ 7 (the group 
with the largest number of malad- 
justed answers) were: 

10 answered "No M 

34 answered "YeB n 
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Group (the group having the 
lowest number of maladjusted an- 
swers) answered as follows; 

25 answered "No” 

26 answered "Yee" 

This would indicate that for ado- 
lescents the maladjusted answer to this 
question “Yes.* 1 

New stencils were made on the basis 
of these findings and the papers were re- 
scored - The following table (table 1) 


TABLE I 
Frequency table 


malap- 

jobtment 

AC ons 

DOTS 

anvLB 

TOTAX. 

TOTAD 

Ithdu- 

btonb)' 

0-4 

0 

0 

0 

16 

6-0 

1 

0 

1 

37 

10-14 

3 

2 

6 

67 

15-19 

B 

8 

13 

66 

20-24 

18 

0 

28 

67 

25-29 

24 

14 

30 

0G 

30-34 

38 

18 

57 

60 

36-30 

26 

23 

61 

64 

4<M4 

22 

30 

62 

37 

45-40 

27 

27 

64 

00 

60-64 

23 

33 

67 

44 

66-60 

27 

20 

67 

24 

00-04 

27 

22 

60 

18 

65-60 

30 

20 

61 

22 

70-74 

10 

16 

31 

17 

76-70 

12 

10 

20 

10 

80-84 

0 

9 

19 

10 

86-80 

0 

6 

13 

0 

00-94 

1 

7 

0 

2 

06-00 

6 

4 

0 

7 

100-104 

1 

5 

6 

1 

105-109 

1 

0 

1 

1 

110-114 

0 

1 

1 

2 

115-110 

1 

0 

1 


120-124 

0 

4 

4 


Total.. . 

322 

311 

048 

682 


*1029 edition of Thuratone personality 
schedule. 


shows the frequenoy distribution for 
the entire group and for boys and girls 
separately. It also presents a com- 
parison with similar results for the 
Thuratone schedule (1029 edition of 
the Thurstone Personality Schedule) . 

Median scores for sex and age differ- 
ences were established as follows: 



MEDIAN 

BCDRE 

NUMDEH 

or 

CASES 

BoyB 

53 I 

322 

Girls 

62 

311 

Both sexes combined 

51 

i 

048 


In establishing the median for both 
sexes combined we included the fifteen 
papers which did not state sex, which 
explains the fact that the median for 
both sexes is lower than that for either 
the boys or girls separately. There is 
no significant sex difference. Median 
scores for school placement arc as 
follows: 



MEDIAN 

scone 

NUMIHH 

Or 

CABBB 

7th grade 

— 

101 

8th grade i 

50 

237 

0th grade 

61 

103 


There is no significant school place- 
ment difference. Median scores for 
age follow: 



median 

flCOflE 

NCTUD&H 

OF 

CABEs 

12 years. 

47 

70 

13 years 

52 

105 

14 years 1 

40 

203 

15 years. 

S3 

125 

16 years 

48 

20 
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TI 10 group included students who were 
11, 17, 18 and 19 years old but their 
number \vfl5 too small to justify the 
calculation of medians, We do not 
find significant differences within the 
age groups for which the medians were 
calculated. 

Thurstone assigns meaning to the 
maladjusted answer scores as follows: 


Pin* 
CktfT- 
Ann op 
CAB ia 

, MMiMk- 
1 JUST1D 
AKBWJI1B 

aiUDH 

ubanino 

16 

0-14 

A 

Extremely well ad- 
justed 

30 

16-20 

B 

Well ndjuBted 

40 

30-60 

O 

Average 

10 

00-70 

D 

Poorly adjusted 

6 

Over 8Q 

E 

Should sea a psy- 
chiatrist 


1020 edition of Thurstone personality 
schedule. 


Applying this interpretation to our 
own frequency table (table 1) wo 
obtain the following rating for the 
adolescent schedule: 


PER- 
CENT'- 
AOB or 

OASES 

malad- 

justed 

ANB'WXIIS 

grade 

liBAHJNQ 

16 

0-20 

A 

Extremely well ad> 

justed 

30 

30-49 

B 

Woll adjusted 

40 

60-74 

C 

Average 

10 

76-89 

D 

Poorly adjusted 

6 

Over 00 

E 

Should see a psy- 
chiatrist 


The questions on our leaflet were 
printed in two parallel columns on each 
page as on the Thurstone blanks. Wo 
measured the reliability of this test by 
counting the number of maladjust- 
ments In the four left hand columns 
and the number of maladjustments in 
the four right hand columns. These 
two sets of scores were correlated by 
the Pearson product moment method, 
The correlation was .79 ±.01. When 
the Spearman "prophecy 1 ' formula was 
applied to this correlation the reli- 
ability coefficient was found to be .84, 
These results are consistent with those 
of Thurstone, 


The final Bet of questions comprising the Adolescent Personality Schedule 


follows: 

1, Yea 7 I like to be alone most of the time No 

2, No 7 Are books bettor friends than peoples? Yea 

3, Yes ? I want to get away from home right away No 

4, Na 7 1 am afraid to go into a dark room alone at night Yes 

5, No 1 like to work with my mother Yea 

0. No 7 1 fu&B with my brothers and sisters whenever I am with them Yes 

7. Yea ? Do you spend time daydreaming when you should be working? No 

8, Yea 7 I cry when I get angry * No 

0. No 7 1 am afraid to talk to people Yes 

10, Yea 7 Do you ever go off by yourself and talk about your troubles? No 

11, No 7 I like to entertain my friends at home, Yes 

12, No 7 Doea fire or the amcll of smoke make you afraid?, , Yea 

13, Yes 7 I got n lot of whippinga No 

14, No ? Do you qry eaeily7 Yes 

15, No ? Do you over have a feeling of falling just before you go to sloop? Ycb 
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10, Yea ? Bo you ever feel that your parents do not love you? No 

17. Yea ? My family embarrass me terribly , N 0 

18. No ? Is it fun to make things sound bigger than they really bto? Yea 

10. Yea ? Bo you sometimes like to hurt a person or animal? No 

20. No ? I have definite plans about what I want to do after I am through sohool . . . Yea 

21. Yea ? Bo you have the same dream over? No 

22. No ? Are you usually to blame for your mistakes? , Yes 

23. Yes ? I chew on eomething most of the time, pencils, erasers, eto No 

24. Yes ? Do you often leave work unfinished? No 

26. Yes ? I am afraid that I will be talked about No 

20, No ? Can you persuade other boys and girls to do things? , Yob 

27. Yea ^ Do you like to have the opposite sex at your parties No 

28. No ^ Do you feel like fighting when someone gets the best of you in a game? Yos 

20. No ? Do you like to talk about your troubles? - Yoh 

30. Yea ? Have you ever been told that you couldn't be good?. No 

31. No ? Do your brothers and Biters do things better than you can? Yea 

32. Yea ? Can usually control your tempor? No 

33. No 7 Do you worry over your mistakes? - , Yes 

34. Yes ? Ia your mother happy7, No 

36. No ? Have you ever been told that you were atupid?... - Yea 

30. Ygb ? Do mothers have all the work and no fun? - No 


37. No ? My parents treat mo like a baby Yob 

38. No ? I have been teased a lot , Yea 

30, Yea Mt is fun to teose little children No 

40. Yob ? I can think of good answers in cIabb but I am afraid to tell them No 

41. Yea ? Does your mother still consider you a baby 7 No 

42. No 7 Have you ever been told you couldn’t tell the truth? Yea 

43. No 7 Can you play games as much ns most boys and girls? Yes 

44. Yea 7 Do you feeJ that you are a very wicked person7 No 

45. Yea ? Doea nagging make you want to do things you know arc wrong? No 

40. Yes ? Do any of your brothers and sisters envy you7 No 

47, No ? My hands and feet feci too big for the roat of mo Yes 

48. Yea ? Do you often feel there ia just no use to try?.. . i No 

40. Yes ? I seem to act just the opposite from what I feel. No 

60. YeB ? Do you like to be with people you can boss? No 

61. Yea ? Do you have a hard time going to sleep after you go to bcd7 No 

62. No ? Are you different from others in appearance? YeB 

63. No ? Mother and father are partial to other children in our family Yes 

64. Yes ? Do your parents ever toll you that you are good for nothing? ► No 

66. No 7 Do you have a hard time making up your mind about things? Yes 


60. Yes ? Do you feel glad one minute and sad the next without any apparent reason? No 

67. Yea ? I am my father’s pot No 

68. Yea 7 Are you mode fun of at homo? No 

60, No ? Do married people always quarrel? Yjh 
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00, No ? Do your parents find fault with you a groat deal? 

01, Yes 7 Do you feol sorb of tirod a great deal of the time? _ 

02, No ? Do you often vomit? 

03. Yes ? My parents are fair - - 

04. Yea 7 Do you love your mother more than you do your father? 

05. No ? Do you often ory yourself to sleep? 

00. Ych 1 Do you blush easily? 

07. No 7 I earn my own spending money - 

08. No 7 Do you think you have a happy home? 

00 , No 7 Do you mind going through tunnels? 

70. No ? Do you fee I free to talk to your parents about everything? 

71. Yea ? Do you have stage fright7 

72. Yea 7 Do you have regular home duties? 

73. Yea 7 Do you dream about your school work? 

74. No 7 Do you like moat everything to oat? 

75. Y<js 7 Do you have a habit of reading a long time after you go to bed? 

70. No 7 Are you afraid of furred or feathered animals?... 

77: Yob 7 Are you afraid of being left behind on pleasure trips?. 

78. No ? I find my school work burdensome 

70. Yea ? Aro you afraid of deep water? 

80. Nq ? It worries me when I can't believe what my parents or the minifltera say 


Yoa 

No 

Yes 

No 

No 

Yea 

No 

Yob 

Yea 

Yea 

Yes 

No 

No 

No 

Yea 

No 

Ygb 

No 

Yea 

No 


about religion * Yea 

81. Yea ? Do you fidget a great deal?.. No 

82. Yob 7 I am always scared that I will do tho wrong thing No 

B3. Nq 7 Do you Bometimeji feel like doing just anything to got people to notice you? Yea 

84. Nq 7 My feelings are easily hurt - Yes 

8fi, Yea ? Do you often feel stupid? No 

80. Yea ? Do you think that little kids are a nuisance? No 

87, No ? Would you be afraid to go to the principal's office? , Yea 

83. Yea 7 Do you expeot to got oven with someone aomoday? No 

89. No ? Can you always find a good reason for losing? Yea 

QG. Ych ? Do you fool like running nwoy when things get tao hard? No 

01. Yes ? Do you feel you are ft lot difforont than other boya and girls 7 No 

02. No 7 I hfitc to meet new kids Ycb 

03. Yea ? When my feelings are hurt it is easier to keep it to myself than let anyone 

know. - No 

04. Yea ? I hnvo a lot of friends No 

05. Yea 7 Do you mind aroasing a bridge over deep water? No 

06. Yea ? Arc you ever afraid that folks will laugh at you? No 

07. Nq ? Do you have a chum? Yea 

08. Yes 7 Can you stand pain quietly? No 

00. Yea £ Arc you afraid of bnir^ kidnftpped? No 

100. Yes ? Do you mind asking questions when you do not TccL sure? No 

101. Yes ? Do you over feel mean and like you hato overybody? No 
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102, No 7 Are you afraid to bo out alona after dark? Yea 

103, No ^ DoeB it make you uneasy to croaa a wide street? YeB 

104, Yes 7 Aro you usually able to find your belongings when you want them? No 

lOfi. No 7 Do you like help with your work?., . . t Yes 

106, Yea^ Do you like to join and help organize gangs? No 

107- Yes 7 Is it often hard to rcsiBt Betting fire to something?. , , . . No 

108. Yes ? Is it bettor to listen to your friends than to your conscience? No 

109. No 7 I won’t bo nice to people if they aren’t nice to me first. - . Yea 

110. No 7 My clothes never fed right Yes 

111. No 7 I hate things that are good for me Yes 

112. No ? Do you feel sorry for many of your friends? Yes 

113. Yes 7 Is it difficult to plnn your work ahead? No 

114. Yes 7^ Do you stick to the gang regardless? No 

llfi. No 7 Is your school principal n flop?, Yes 

110. No 7 I was always whipped for ovory little wrong I did . , Yea 

117. No _? My relatives dislike mo Yes 

118. Yes ? I quarrel a lot with my parents to got to go some places No 

110. No 7 Do you go out for teams at schoal7 : Yes 

120. No 7 Must a school teacher be a very smart person? Yes 

121. Yes 7 Do you like to study about your body? . . . * No 

122. No 7 Older people do nB they please Ycfl 

123. Yes ? Most mothers and fathers arc terribly old Fashioned No 

124. Ycb ?_ I have awfully scary dreams No 

125. No ? I like to fight. * Yefi 

128. No ?I like to read the "True Story” magazine Yea 

127. No ? I have been teacher’s pet Yes 

128, Ycb 7 Modern young people know more than their parents No 

120, No 7 I have never been ablo to work very much - - YeB 

130. Ycb 7 I have been badly hurt in an accident No 

131. No 7 It ifl dangerous for a girl to let a boy kiss her Yefl 

132. Yes ? I chooBQ my own clothes No 

133. YeB 7 School teachers aro usually cross and narrow minded No 

134. YeB 7 Big brothers and sisters are bossy No 

135. No 7 Mystery storiea aro good reading Yes 

136. Yea ? Are Sunday School teachers queer? No 

137. Ycb 7 It is better to be careful than to be adventurous No 

138. No 7 Do you know many queer people? ■ ■ ■ Yea 

130, Yes ?_ Did your parents ever whip you when you did not dcsorvo it? No 

140. Yea 7 Are you the favorite child in your home? No 

141. No 7 Aro your parents more strict than other parents? Yes 

142. Yea 7 My teachers are always bawling me out about little^lhings ... No 

143. No 7 I kick my bed covers around something terrible Yob 

144. No 7 I "feel" people following mo when I walk alone at night,. Ycfl 

145. Ycb 7 People look strangely at mo. No 
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146. Ycb ? I would Tftthor dio than be whore lam No 

H7, Yea ? Are you permitted to have pots? — No 

148, No ? My dad takes mo places Ycb 

149, Yea 7 3 have bcon told a lot of bad thinga by other people No 

150, Yea 7 I am afraid of some of my relatione No 

161, No" 7 Does your father worry about money? Yea 

152. Yea ? I would like to get married right away No 

163, No 7 Older people are always laughing at me Yes 

154, No ? Is anyone at homo willing to help you with your aohool work? Yea 

156, No T Do you have to bo quiet when your father is at homo 7 Yea 

166. No ? Do you think your father should be maro generous with his money , Ycb 

167, No ? My mother and father have answered truthfully all of my questions if they ™ 

knew the answer Yea 


168, No 7 It is fun to Tool people Yob 

160. No ? Do you ovor worry about jails? Yea 

100, No 7 Do you ovor worry about the world coining to an end? Yoa 

161. No 7 It seems hard to stand up straight Yea 

162. No ? My father and mother like one another Yea 

103. Yes 7 I don't know any decent boys or girls No 

164. Yes 7 I feel terribly strange when I give an oral theme No 

156, No ? It is easy to get by parents now . Yea 

156. No 7 Do you like to talk to youT school teacher. — Yea 

167. No ? Do you fear being up high and looking down? Yes 

168. Yes ? Are you afraid when you ore blindfolded? No 

109. Yob 7 I have done wroDg to make other people like me, No 

170. Yea 7 People have told me "scary" things No 

171. No 7 It is terribly haT<i to "go straight". - Yea 

172. Yoa 7 Do you fear meoting hold up men? No 

173. No ? Are policemen watching their chanoe to get something on & boy or girl?. . . Yes 

174. Yes ? Did you ever have the habit of stuttering? No 

175. Yes t Do you think you are more nervous than moefe boys and girls? No 

176. Yes ? Do you get started laughing and are unable to stop? No 

177. Yea ? Have you ever had a vision? No 

178. Yes 7 Do you get all nervous whon you see an accident? No 

170. No 7_Do you worry about going to hell? Yea 

180. No ? Do you ever feel left out of things? Yes 

181. Yes ? Do you enjoy most of the things that your friends enjoy? No 


182. Yea 7 Do you have to watch moat people or they will cheat you? No 

183. Yes ^ Do you mind having your friends Bee you working? No 

184. Yea ? Is there anything you do better than anyone else?, No 


185, Yes 7 Do you ever have any luok selling anything? 


No 


186, No ? Do you think you will accomplish aa much as your parents have? Yob 

187, No ^ All fathers are good for ia to earn money Ycb 

188, Yes ? It 1 b easy lor me to get by in aohool/ No 
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ft ViB n believe that most people bib icil [Md No 

100 , No ? If I work very hard my back bothers me Yob 

191 , No ? I UBed to bo afraid of my father Yob 

102, No ? KidB have made fun of me y fl8 

103, No ? Do you sometimes like to pretend that you are somebody else! Yea 

194, No ? DoeB saying your prayers at night make you feel better? Yes 

105, No f Do you make up storieB about yourself helping other people out of trouhlo? Yes 

E Yes ? Do you ever day dream about being adopted by a rich family? No 

10?. Yes ? Mothers know more than fathers No 

108, No ? Do you break and tear and spoil things more than most boys (girls) do?. . Yes 
100, No ? Does your heart ever pound in your ears? Yes 

200. Yes 7 Do you ever feel as if you were smothering? No 

201, Yes 7 Can you find your way about in the dark with very little trouble? No 

The maladjusted answers are underlined, 
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Brief Reports 

A Note on the Relative Development- Age Scores of 
Urban and Rural Boys 


A RECENT study by Merwick (1) 
investigated the influence on 
Developmental Age of five social 
f actors, namely, socio-economic status, 
residence in a child-caring institution, 
urban life, residence in a particular 
part of the country, and position in 
the family. Of the five, urban life 
Btood out most prominently, The 
present paper represents an attempt 
to analyze more hilly this factor of 
urban, as against rural, environment, 
to determine what teats in the scale 
account for tho higher average scores 
of urban boys and to suggest, if 
possible, the reasons underlying these 
higher scores. 

The subjects were 187 boys, aged 
cloven to thirteen years. AW were 
from the same seotion of the country, 
namely, the West North Central area. 
All were white children living in their 
own homes. The factor of ago was 
controlled by Instituting comparisons 
separately nt the eleven, twelve, and 
thirteen-yenr ago levels, Socio-eco- 
nomic status, mental age, position in 
the family, and number of siblings 
were not controlled, since previous 
studies have failed to show that these 
factors are significantly related to 
Developmental Age, 

The accompanying figure 1 shows 
that tho precocity of the urban boys 
exists at all three ages, although it is 


less striking in the case of the 13-year- 
olds, It is interesting to ask whether 
this superiority is present in all the 
six tests of the scale or ib confined to 
some of them. Table 1 compares tho 
mean scores on the six tests at the 
three ages. As will be seen, the rural 
boys are ahead in only two of the 
eighteen comparisons. The conven- 
tional procedure at this point would be 
to compare the obtained differences 
to their standard errors; but to the 
present writer this seems a pointless 
procedure when we do not know that 
the variable in question is normally 
distributed, 

Table 2 shows essentially the same 
comparison, but in slightly different 
form. Here the percentages of urban 
boys exceeding the median score of the 
rural group are tabled. As will be 
seen, the percentages only twice drop 
below fifty per cent and are equal to 
that figure in one other case. 

An examination of these tables 
shows that the urban precocity is not 
confined to any one of the six testa, 
but is fairly evenly distributed over 
five of them. Test 6, which deals 
with "things to think about," is the 
only test which fails to show the 
characteristic urban precocity. The 
writer can suggest no reason why 
Test 6 should differ in this respect from 
the other tests, Probably it is to be 
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explained as a sampling phenomenon, in the present papeT afford an objective 
It has often been said that city boys conGrmalion of iliis popular belief; 




13 years 

Diilfibulion of Toll! DA Score of Urban *nd Rural Boys ll 
Specified Ages 
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act more maturely than country boys for they show a precocity equivalent 
of the same age. The data reported to about a year and onc-Uhird at age 
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eleven, about two years at twelve, 
and about one-third of a year at 
thirteen. 

TADLE 2 


Percentage of urban hoys exceeding median 
D. A. of rural boyt 


AOl 

TEATS 
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2 

a 

4 

5 

0 

Totnl 

11 

63 

68 

68 

66 

68 

68 

77 

12 

73 

70 

70 

73 

73 

01 

70 

13 

44 

07 

01 

60 

60 

39 

60 


Possibly these differences are large 
enough to bo taken into account by 
those who plan praotioal work with 


boys. If this is true, then we should 
not try to fit urban and rural boys into 
tho same mould. Recreational pro- 
grams should not be taken over bodily 
from the city and applied to country 
boys without making due allowance 
for urban precooity. Books written 
for parents should take account of 
these rural-urban differences. Our 
present knowledge of the child is based 
on data gathered within a rather 
restricted range of social conditions. 
Perhaps, in the future, we ought to 
become more conscious of the possible 
effects of differential environments. 

Paul Hanly Fubfey, 
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A Study of Some Factors Entering into 
the Determination of Handedness 

Mary M, Boob 


T HE essential nature of this 
Btudy ia that of a fact finding 
investigation of some theories 
of causes of handedness and of alleged 
relationships within tho infant groups, 
In another paper not yet published, 
I made a purely statistical analysis 
and interpretation of degrees of hand- 
edness in three age groups —namely, 
kindergarten children, sixth grade 
children and college students. One 
conclusion reached there, which is 
pertinent to this study, is as follows: 

“In view of the results presented . , . , , 
It would Beom practically certain that the 
handedness index of a group of infants, as 
measured by the tapping teBt or somo other 
test of what might be called native handed- 
ness, would be distributed normally, that 
1 b, that log R/L would be distributed 
normally," 

In other words, the statistical analy- 
sis and interpretation referred to above 
indicates that the frequency distribu- 
tion of the symmetrical index of 
handedness, log R/L t where R is the 
count for the right hand and L is the 
count for the left hand for a similar 
type of performance, obeys the normal 
frequency law at birth. This conclu- 
sion indicates that there is no "single 
cause" for what might bo called native 
right and left handedness. This does 
not mean, however, that the fre- 
quency curve of an adult group will 


follow the normal law, for when the 
test used is a test of acquired ability 
such as that given by a writing test or 
a number marking test, the frequency 
distribution obeys quite a general 
frequency law which in no sense of 
the word can bo called normal. 
Hence, one muet be careful to dis- 
tinguish between the accompaniments 
of left handedness and the causes of it. 

Literature abounds with theories of 
the "causes" of dextrality. Some 
appear, on the surface, to be quite 
plausible, for instance, the theory of 
M. van Biervliet (4). On the basis of 
a very limited sample, ho contended 
that there exists a symmetry of 
strength of reaction for all scrae organs 
on a given side, and that when dex- 
trality is dominant, the reaction is 
about one ninth stronger on the right 
side, whereas when Biniatrality is 
dominant, tho reaction is about one 
ninth stronger on the left sido. He 
announced that ho had established 
this relation for muscular reaction, 
vision, audition and touch. 

Then, there is the theory of G. M. 
Gould (2), who maintained that all 
purposive movements followed the 
sighting eye. However, lie postulated 
tho actuality of the "sighting eye, 
without experiment.” T. L. Woo 
and Karl Pearson (5) using the data 
on 7,000 subjects collected by Francis 
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Gflltcm recently have undisputed ly 
shown that these two theories are not 
supported by facts. 

Also, there are theories which main- 
tain. that brain sidedness has a deter- 
mining effect on handedness (1). 
However, if left brain edn ess should 
be found to be associated with right 
handedness, it could then be postu- 
lated to be either the cause or the 
accompaniment of right handedness. 
If it is the cause, and if as is indicated 
by iny study mentioned above, the 
index of handedness is distributed 
normally at birth, then degrees of left 
brainedness would have to be dis- 
tributed normally, and wc would not, 
therefore, have any greatly explana- 
tory information regarding the cause 
of right handedness until we knew the 
cause of left brainedness, 

Moss 0) made the observation that 
there was a parallelism between the 
percentage of right handedness and 
the percentage of a certain type of 
birth presentation, He pointed out 
that, as is well known, during the 
last three to blx weeks beforo birth 
the position of the foetus becomes 
relatively fixed, and that, in ,head 
presentations, whicli make up the 
greater percentage of all deliveries, 
the left arm is pinned against the 
mother's bony parts and the right 
arm is free to move, or the right arm 
is impinged against the mother's 
bony parts and the left arm is free. 
He noted that the percentage of 
babies that have the presentation 
position in which the left ann is in a 
fixed position and the right arm free 
corresponds roughly with the per- 
centage of right handedness found in 
adult lifo, and, consequently, that the 


percentage of babies that have tho 
presentation position in which tho 
right arm is in a fixed position and the 
left arm free, corresponds roughly 
with the percentage of left handedness 
found in adult life. In order to care- 
fully investigate this observation he 
secured the kind and effective codpera- 
tion of Dr. H, W. Lawson, former 
professor and head of the Department 
of Obstetrics at George Washington 
University, and of Dr. Howard Kane, 
Professor of Obstetrics at Georgo 
Washington University. I desire to 
express my appreciation and gratitude 
to Dr, Fred A. Moss for his helpful 
advice and guidance in this study, 
These men kept a detailed record of 
the position of the foetus during the 
last paTt of pregnancy — in most cases 
the records were especially detailed 
for the last three months of preg- 
nancy — and, in addition, other mate- 
rial concerning those prenatal factors 
which might be supposed to be re- 
lated to handedness. 

A total of 486 cases were studied in 
an endeavor to ascertain the relation, 
if any of the presentation position of 
the foetus to dextrality and of other 
possibly related prenatal factors to 
dextrality. There were 330 cases in 
the Kane group, and 156 more in the 
Lawson group. 

By means of a teat which was objec- 
tive in all its phases save one, namely, 
that each mother tested her own child, 
the 486 babies ranging in age from six 
months to two years were tested for 
handedness. It was found that 18.3 
per cent were left handed, and 81.7 
per cent were right handed. It is 
well to point out here that the sub- 
jective element in this test probably 
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favors the percentage for right handed- 
ness, inasmuch as there is a tendency 
for most people to consider left hand- 
edness as an undesirable trait, and 
hence, most mothers would be desirous 
of having their children test with right 
handed reactions if possible, It is 
also most important to point out that 
the test, as it was used by the mothers, 
does not measure degrees of handed- 
ness. However, the test was con- 
ceived in the anticipation that degrees 
of handedness should be measured 
through its application. It was only 
because there was so much irregularity 
in the reports as given by the mothers 
that it was impossible to plot a fre- 
quency curve from their results. 
Each mother used the test only long 
enough to prove to her satisfaction 
that her child was either right or left 
handed, failing to realize that a very 
important bit of data would have 
been gained could it have been ascer- 
tained just how much right handed 
and how much left handed her child 
really was. However, for the imme- 
diate purposes of this study the broad 
demarcations of the child's being either 
right or left handed are quite sufficient, 

A description of the test used is as 
follows: Two government penny postal 
cards on the same sheet of cardboard 
were folded together. One card con- 
tained the following instructions on the 
side not used for the address of the 
mother: 

“1. On each of four days offer your child 
ten times each day some object he desires. 

"2. Hold the desired object directly in 
front of your child so that no preference can 
bo given cither hand. 

“3. Record on the accompanying record 
card the number of times your child roaches 
with his right hand and tho number of times 
with his left. 11 


The other card contained the au- 
thor's address on one side, and on the 
opposite, a record for 1 and 2 above 
and also the following questions: 

J, Aro any of your child’s relatives left- 
handed? ■, 

“Approximately at what ago did your 
child have the first tooth? 

Factors which might influence hand- 
edness both prenatally and postnatally 
were considered. Four prenatal fac- 
tors possibly related to handedness 
were investigated, the first of which 
was the dominant position of the foetus 
before birth and tho presentation 
position of the child at birth. The 
seemingly feasible theory which led 
to this investigation has been indi- 
cated above, 

A concise picture of the results of 
this study of 486 cases is given in 
table 1. 

It will be observed that 89.6 per 
cent of the 486 observations fall within 
the LOA and ROA groups and that 

83.2 per cent of these cases in the LOA 
and ROA groups are right handed, 
and that of the total 480 observations, 
81.7 per cent arc right handed and 

18.3 per cent are left handed. Fur- 
thermore, 81 per cent of the LOA 
group and 79 per cent of the ROA 
group arc right handed in the 330 
observations; and in the 156 observa- 
tions, 85 per cent of the LOA and 90 
per cent of ROA mo right handed. 
The percentage of right hnndednesss 
is so nearly the same for both major 
birth positions that the results of this 
section of the study seem clearly to 
indicate that the dominant position of 
the child in the uterus of the mother, 
and the birth presentation position 
of the child are not causally related 
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to its dcxtrality. This result, how- 
ever, is exactly what should be ex- 
pected in view of the indicated normal 
frequency ourve for the dextrality of 
infants mentioned at the beginning 
of this paper. 

Since certain factors, euch as birth 
weight, metabolic rate of the mother, 
etc,, which are known to influence 
the movement of the infant in the 
uterus were not taken into account, 
further studios of these factors were 
made. 


of the hyper thyroid mother might 
be inclined to move about a great 
deal, and thus to move its arms both 
more vigorously and more often than 
the child of the hypothyroid mother. 

It was found that within the 15G 
basal metabolism observations, the 
average basal metabolism of the 
mothers of 0 ambidexterous children 
was —7.3, and of mothers of 25 left 
handed children was —6.8, and of 
mothers of 126 right handed ohildren 
was —3.7. From these results it 


TABLE 1 

A atutly of presentation position and handedness 
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A study of the basal metabolism of 
the mother during pregnancy as re- 
lated to the handedness of the infant 
was made to investigate the hypothesis 
that If the prenatal environment were 
a determinant in preferential dextral- 
ity, the child of a mother with a 
tendency toward hyperthyroidism 
might show a tendency toward ambi- 
dexterity, whereas the child of a 
mother with a tendency toward hypo- 
thyroidism might be inclined to be 
either definitely right handed or defi- 
nitely left handed. The theory baok 
of thiB hypothesis was that the child 


would seem that the basal metabolism 
of the mother and the handedness of 
her child are not related. 

Another prenatal factor to be in- 
vestigated was that of birth weight. 
It was known that a big child would 
have a fixed position longer than a 
small one. This led to the hypothesis 
that smaller babies would have a 
greater tendency toward ambidex- 
terity than larger ones. There were 
145 cases in this study, of whioh 23 or 
15.0 par cent were left handed and 122 
or 84,1 per cent were right handed. 
No ambidextrous babies were reported. 
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Seven of the 23 left handed children 
bad birth weights below the average 
of 3866 grams, that is, 30.4 per cent. 
Sixteen of the 23 left handed children 
had birth weights above the average, 
or that is 69.6 per cent. Seventy of 
the 122 right handed children had 
birth weights below the average, or, 
that is, 57.4 per cent. The number 
of right handed children above the 
average birth weight was found to be 
62 or 42.6 per cent. This would 
indicate that there may be some rela- 
tionship between low birth weight and 
type of dextrality, but it would seem 
that the 7 left handed cases below the 


factor in handedness, the percentage 
of right handed children with nn entire 
right handed heredity Bhould be large, 
and the percentage of children with 
a mixed heredity should in the number 
of cases studied in this investigation 
follow a rather definite trend as to the 
extent of right and left handedness. 
Attention is especially called to the 
term “mixed heredity," There were 
no cases of pure left handed heredity 
reported. It should also be pointed 
out that only data on the handedness 
of the subjects and their parents were 
available. 

The existence of left handedness in 


TABLE 2 

A study of birth weight and /jandedneaa 


noubeb op 

CABBB 


PPB(7»WTAO*fl 

23 

Tj handed (diildrftn in group 

16.0 

122 

R bandar) ehildren in group 

84,1 

7 

L handed children below average birth weight 

30.4 

10 

Ii handed children above average birth weight 


70 

It handed children below -average birth weight .1 

67.4 

62 

R- banded children above average birth weight, , J 
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average birth weight constitute too 
small a sample from which to draw 
conclusions regarding the 27,0 per cent 
difference between the percentage of 
left handed children below the average 
birth weight and the percentage of 
right handed children below the aver- 
age birth weight. Further Btudy of 
this hypothesis would, in the opinion 
of the author, lead to the conclusion 
that there is no relationship between 
birth weight and handedness. Table 
2 presents the data concisely. 

Heredity as a prenatal factor was 
also investigated. It was believed 
that if heredity were a determining 


the blood line was chocked in 330 
cases. Of these 330 subjects, 178 or 
63.0 per cent wora found to be right 
handed with right handed heredity; 
86 or 26 per cent were right handed 
with left handedness in the blood line; 
10 or 4.9 per cent were left handed 
with a right handed heredity, and 60 
or 15.2 per cent were left handed with 
a left handed heredity. Finally, 104 
or, that is, 68,8 per cent had an en- 
tirely right handed heredity reported, 
and 41.2 per cent had an heredity in 
which there was some left handedness 
reported . The entire group was found 
to contain 79.9 per cent right handed- 
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ness and 20,1 per cent left handedness. 
It may be well to paint out again at 
this juncture that a frequency curve 
for dextrality is impossible where the 
degrees of handedness are unknown. 

The data on heredity must be taken 
to have indicative value only; since 
thoy wore subjectively reported by 
individuals and were not objectively 
measured by a standardized dextrality 
teat such as the tapping or grip test 
(6). However, for indicative pur- 
poses, this part of tho study is 
worthwhile. Thus it is interesting to 
compare these results with those of 


that is 7,4 per cent, had an entire 
right handed heredity reported. It 
was found that 56.3 per cent of the 
entire group had a right handed 
heredity reported, and 43.7 per cent 
of the group had some left handedness 
in the blood line reported. Further, 
the entire group was found to contain 
82.4 per cent right handedness and 
17.6 per cent left handedness, Table 
3 illustrates well the agreement of tho 
two studies. It should be remembered 
in studying these data that the 137 
cases are included in tho 330 cases. A 
second separate study was made for 


TABLE 3 

A atudy o/ heredity and dextrality i 330 cases 
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60 
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the abovo mentioned study of the 
infants who were actually tested with 
the reaching test for forty trials. It 
was found in that total group of 
aotually tested babies that 67 of the 
137 were right handed babies, or that 
is 48.9 per cent, who came from a 
reported right handed blood line. 
Furthermore, 46 or 33.6 per cent of 
the right handed babies had left 
handedness reported in their family 
lines, Also, 14 left handed babies, 
or that is, 10,2 per cent had left 
handedness reported in their blood 
lines, and 10 left handed babies, or 


the 137 cases because they represent 
coses of actually tested infant handed- 
ness, and nob merely reported infant 
handedness, 

It is interesting to note that 50 or 
36,8 per cent of the 136 cases who had 
left handedness reported in the blood 
line were left handed as contrasted 
with 16 or 8.2 per cent who were left 
handed of the 194 cases who were 
reported to be of an entirely right 
handed heredity. It would seem, 
therefore, that there may be an heredi- 
tary element involved here. On the 
other hand, studies of other groups 
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indicate that extensive, careful experi- 
ments are necessary before definite 
conclusions can be drawn. 

On the basis of the results obtained 
in this infant study it would seem that 
it is safe to conclude that : 

1. There is no causal relationship 
between the dominant position of the 
foetus, the birth position of the child 
and dextrality. 

2. The basal metabolism of the 


pregnant mother does not affect the 
dextrality of her child, 

3. The birth weight of the infant 
at the time of delivery is not a deter- 
mining factor in its dextrality. 

4. The hereditary factor as indi- 
cated by the reported heredity is 
probably a significant quantity and a 
really scientific, objective measure- 
ment of this factor Bhould be made. 

Colorado College, 
Colorado Springs, 
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The Order of Participation of Limbs in Re- 
sponses to Tactual Stimulation of the 
Newborn Infant 

Louis Delman 1 


INTBODUOTION 

M ANY previous investigators 
have maintained that the be- 
havior of the newborn infant 
is unorganized, random and chaotic, 
although Borne fairly specific patterns 
of the order of simple reflexes, such 
as sneezing, plantar, palmar, sucking 
and swallowing responses are present 
at birth, 

Irwin (6) conceives of the behavior 
of newborn infants os falling into two 
descriptive categories: specific move- 
ments and mass activity, A specific 
movement is defined as “a segmental 
activity which occurs at a rate slow 
enough that it can be discriminated 
by an observer," Mass activity "in- 
volves the entire organism and pro- 
ceeds at a rate too rapid for analysis, 
and often with uninterrupted con- 
tinuity." Specifio movements involve 
a single bodily segment. Mass activ- 
ity is organ! mio or non-segmental in 
character. Specificity of behavior 
patterns in later life is held to be 

1 Tho writer wishes to acknowledge his 
indebtedness to Dr. Wayne Dennis, under 
whoso direction this investigation was per- 
formed. Infants woro made available for 
study through the kindness and cooperation 
of Dr. L. T. Royator of tho University of 
Virginia Hospital. 


derived by a process of differentiation 
from an original matrix of mass ac- 
tivity. 

Pratt, Nelson and Sun (0) hold 
similar views on the nature of the 
neonate organism. 

“Its behavior is generalized, that is 
stimulation of nlmost any group ol recep- 
tors by almost any kind of stimulus will 
lead to a response in almost any part of the 
organism. The reaction tends, however, to 
mainfest itself most Btrongly in that part of 
the organism which is stimulated, nnd from 
there spreads out with decreasing frequency 
and intensity to the other segments of the 
body," 

A second and older type of theory 
holds that the newborn ifl primarily 
a system of reflexes, whose behavior 
consists in a variety of Bpeoifio, simple 
reflexes as well as some complicated 
specific responses of a reflexive nature 
such as instincts and basic emotions. 
The infant develops according to this 
view by modification and conditioning 
of these reflexive patterns. Such a 
view with reference to the develop- 
ment of emotional behavior is held 
by Watson (II). 

This study is essentially an effort 
to analyze responses of the newborn 
with a view to determining tho exact 
manner of their organization, Tho 
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earlier studies, dependent as they were 
upon unaided directed observation, 
could not attempt a detailed analysis. 

If one could, in some manner, study 
the neonate's activity at a diminished 
rate, the relations involved in the 
movements of the various limbs could 
be examined and one might be able 
to substitute exact measurements of 
relations for the gross descriptive terms 
which now prevail, 

For this purpose, the method of 
motion picture analysis obviously 
suggests itself os the best available 
method of preserving the responses 
for repeated analyses at a decreased 
rate of activity. 

One inquiry into the regularity of 
responses is to ask whether or nob they 
begin in a regular manner. This 
specific phase of the problem iB the 
Bubjecfc of the present research. This 
study is limited to analysis of the 
beginning of multisegmental, com- 
plicated responses. The only previous 
characterization which I was able to 
find in the literature, concerning the 
initiation of the total bodily response 
was made by Sherman (10). 

“The initial reBponse, in other words, 
occurs in the part stimulated and spreads to 
other parts of thB body. But the spread of 
these movements occurs so quickly that un- 
less closely observed, they will appear only 
as generalized activity of the entire body, 
especially of the arms and legs.” 

Procedure 

Motion pictures were taken in the 
University Hospital with a Cine Ko- 
dak Model B, IC, A. camera (focal 
lens reading — 1,9), The speed of 
running was approximately sixteen 
exposures per second. The camera 


was set in motion immediately pre- 
ceding application of the stimulus and 
was Bhut off sometime after the re- 
sponse had involved two limbs or after 
ten seconds without a response had 
elapsed. 

The apparatus was the same as that 
previously used by Gilmer (4). A 
wooden camera holder, each of whose 
4 legs fitted over a comer of the in- 
fant's steel crib, was provided with a 
pointer to indicato the center of the 
photographic field. Illumination was 
provided by throwing the rays of a 
double Kodalite (Model B), which 
contained two 500 w,, 115 v. Mazda 
lamps, against the wall directly over 
the subject's crib, The Kodalite was 
directed toward tho wall at an angle 
which allowed no light to reach the 
infant directly from the lamp. 

The stimulus was a flip of the ex- 
perimenter's index finger. This was 
done by placing the nail of the index 
finger against the palmar surface of 
tho thumb and exerting sufficient 
pressure to force the thumb outward 
and release the index finger, which 
then struck the subject. This pro- 
cedure resulted, obviously, in varia- 
tion of tho intensity of the stimuli. 
Such variation makes any consistency 
in results even more significant than 
it would be if obtained when the in- 
tensity were kept constant. As a 
further experiment it would be inter- 
esting to control and systematically 
vary the stimulus intensity, How- 
ever, one may urge that a first study 
may legitimately bo concerned with 
the effects of stimuli of a practical 
rather than of an ideal nature. 

The stimuli were applied to 4 regions 
of the body, namely to the solo of a 
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foot and the palm of a hand on both 
left and right sides of the body. In 
some cases the palm of the hand could 
not be reached without moving the 
infant's arm. In such situations, the 
back of the hand or the wrist was stim- 
ulated, Foot and arm stimulations 
were applied alternately. Right and 
left sides of the body were stimulated 
alternately from day to day. For ex- 
ample; on March 2 stimulus #1 was 
applied to the left foot, #2 to the loft 
hand, $ 3 to the left foot, etc. On the 
next day stimulus # 1 was applied to 
the right foot, # 2 to the right hand, 
#3 to the right foot, etc. 

There were two experiment nj pe- 
riods each day, beginning in every case 
about ono hour after a nursing period 
and ending about seventy-five minutes 
later, (The infants were nursed at 2 
A.M., 6 A.M., 10 A-M.j 2 P.M., 6 
P.M., and 10 P.M.) Most of the 
experimental periods were at 7 A.M. 
and 3 P.M. One hour after nursing 
was selected aa the most likely time to 
/find the infants asleep. All data used 
in this experiment were taken when 
the infants were asleep, the criteria of 
sleep being closure of the eyes and 
immobility. 

Uncovering the baby, which was 
always done immediately after setting 
up the photographic apparatus and 
before stimulation was begun, always 
resulted in a response. In this case, 
as in &U others, where there was pre- 
vious movement, an interval of at least 
ten seconds of immobility was allowed 
to elapse before any further stimulus 
was applied. 

Cpntrol pictures during which there 
was no experimental stimulation were 


taken at various intervals during each 
experimental period. These were 
taken under the same conditions os 
were the experimental pictures, the 
only difference being lack of the finger 
flip. 

The experimenter, who wa9 gener- 
ally alone in the nursery during experi- 
mentation, performed all the tasks, 
operating the camera with the left 
hand, applying the stimuli with the 
right hand and taking notes between 
stimulations. 

The pictures were later analyzed to 
determine the first and second limbs 
to enter into the response. These will 
be designated hereafter os the first, or 
initial response and the second re- 
sponse. The films were projected on a 
white cardboard screen by a Koda- 
scope (Business Model) Projector, 
which was run by hand. In most 
cases, by turning the projector crank 
very slowly, it was possible to deter- 
mine with assurance the order in 
which the various limbs entered into 
the response. In many eases, how- 
ever, determination by this method 
was impossible. In these cases, mark- 
ers were fastened to the screen, which 
Bhowed a still picture of the infant at 
the moment of application of the 
stimulus. One edge of each of the 
markers was placed in contiguity with 
the outline of each limb concerning 
which there was uncertainty at the 
point at which the first component of 
movement wofl evident. The projector 
was then cranked, frame by frame, until 
one of the limbs was no longer con- 
tiguous with its mark. This method 
proved highly successful in obtaining 
temporal differences where they ex- 
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isted. If this method yielded no tem- 
poral difference, the limbs in question 
were said to have begun moving 
simultaneously. Absolute reaction 
times were not calculated for the 
reason that they are not essential to 
the problem, and that calculating reac- 
tion time from motion pictures is aub- 
ject to obvious inaccuracies, 

A number of cases had to be omitted 
from the computations due to lack of 
response or to simultaneity of response. 
Since there was obtained in many cases 
a definite first response and no second 
response or a simultaneous second 
response of two or three limbs, the 
number of second responses in the 
tabulations is less than the number of 
first responses. These cases of lack 
of or simultaneity of response both in 
first and second responses and in 
second responses only, weie too few to 
merit further study, although with a 
large number of Buch cases analysis 
might provide some interesting results. 

Subjects , The subjects of this study 
were three negro infants. Negro sub- 
jects were chosen because of better 
provision for experimentation which 
exists in the negro, rather than the 
white, nursery of the University Hos- 
pital. Baby S, a healthy, normal, 
male infant was studied from the 
fourth through the eleventh day of 
life, A total of 146 pictures of this 
subject were taken. Seventeen were 
control pictures. Seventeen were 
omitted from the computations due to 
simultaneity of response or lack of 
response. 

Baby M, a healthy, normally de- 
livered, female infant was studied 
from the second through the twelfth 


day. A total of 335 pictures were 
taken. Fifty-four were control pic- 
tures and fifty-two were omitted due 
to simultaneity or lack of response, 

Baby D was a female infant de- 
livered by Caeserian section. She was 
less active than the other tjvo sub- 
jects, consequently a greater percent- 
age of her pictures showed no response. 
A total of 237 pictures were taken. 
Thirty-five were control pictures and 
71 were omitted due to lack of or 
simultaneity of reaponse. 

RESULTS 

Control Pictures. The control pic- 
tures show that very little movement 
occurs, under the conditions of this 
experiment, when the stimulus is not 
applied. Seventeen control pictmeB 
of Baby S were taken. Of these, 88 
per cent showed no movement. Of 
the 54 control pictures of Baby M, 80 
per cent showed no movement, Baby 
D's records show no movement in 
88| per cent of the control pictures, 
which were 35 in number. The move- 
ments which occurred during the con- 
trol pictures were too few to merit 
further analysis, 

Number of Responses Involving All 
Limbs . Seventy-seven per cent of the 
responses of Baby S, 73 per cent of 
Baby M's and 4o per cent of Baby 
D'b responses (those which were used 
in the following results) involved all 
four limbs. It must be remembered 
in this connection, tlutt the camera 
was stopped in some cases before move- 
ment had ceased so that, had the 
entire course of reaction been photo- 
graphed, a still larger percentage of 
responses would have shown move- 
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mcntfl of all the extremities. It is 
obvious then that the responses which 
arc to bo analyzed are, for the most 
part, multi-segmental reactions* 

The Initial Response. (1) Relation 
to the Stimulated Limb. According 
to the quotation from Sherman (10), 
above cited, the generalized response 
to almost any type of intense stimulus 
ia supposed to begin in the stimulated 
limb and then spread to the other 
limbs. 

These data indicate that, on the 
average, the first response is more 


called "Same;" of the left leg, "Con- 
tralateral;" of the left arm, "Diago- 
nal;" of the right arm, "Homolateral." 
The results of this analysis are given 
in table L 

Table 1, in which the data are 
arranged to show differences between 
subjects, indicates the percentages of 
initial responses of each of the four 
types; same as, contralateral to, diago- 
nal to, or homolateral to the stimu- 
lated limb. The first, second and 
third columns show the percentages 
obtained in foot stimulations for 
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likely to occur in the stimulated mem- 
ber (in about one third of the cases) 
than in any other particular member. 
However, it occurs with greater fre- 
quency at some part other than the 
stimulated member, 

The method of analysis was to 
characterize the limb which moved 
first with respect to its direction from 
the stimulated member. These char- 
acterizations were four, namely 

“Same," "Contralateral," "Diagonal 11 
and "Homolateral." For example, 
when the right foot is stimulated, an 
initial movement of the right leg la 


babies M, S and D respectively. The 
fourth column represents the critical 
ratios of the largest differences between 
any two of the subjects in a given type 
of initial response. The fifth column 
represents combination of the corre- 
sponding data for all three subjects. 
The other columns represent, as indi- 
cated, the corresponding data for arm 
stimulations and for combination of 
both foot and arm stimulations. 

The reliabilities of the differences 
between the percentages for foot and 
for arm stimuli in the same individual 
arc next considered, This comparison 
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ia shown in table 2, which consists in a 
rearrangement of the same data as in 
table 1 for purposes of comparing the 
results of foot and arm stimuli rather 
than the results of different subjects for 
one type of stimulus. The differences 
are quite low in reliability for two of 
the subjects and highly reliable for 
the third. When the data for all 
three subjects are combined, the differ- 
ences become smaller and of little 
reliability. 


initial response to the stimulated limb: 
The initial response occurs in the 
stimulated member in about one third, 
the diagonal limb in one fourth, the 
contralateral limb in one fourth and 
the homolateral limb in one sixth of 
the cases. Individual differences are 
very frequent and sometimes very 
large. In many cases these individual 
differences would obscure relation- 
ships if the responses of all subjects 
were added together without consider- 


TABLE 2 


Percentage of each type of initial response 
Reliability of differences between foot and arm stimulation 
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Table 3 shows the reliability of the 

differences 7 =7- — - between the 
(Sigma D) 

different types of initial response. 
The percentages used are those in the 
extreme right hand column of table 
1 which represents the percentages of 
the total number of initial responses 
to both types of stimuli of all three 
subjects, The critical ratios show 
that all the differences are reliable 
except that between "Diagonal 11 and 
"Contralateral" which is only 1 per 
cent. 

Having examined the differences, 
we can make the following general 
statement regarding the relation of the 


ing the subjects separately, This is 
due to a frequently occurring compen- 
satory relation between subjects. It 
is urged that the importance of deter- 
mining the behavior organization of 
the individual be not overlooked by 
those who may undertake studies 
upon a larger number of infanta. 
While the present study does not 
determine how cojnnion nro tho facts 
which were found, it may be indicated 
that the application of fewer stimula- 
tions per subject to a larger number 
of infanta would not have shown how 
tho behavior of any infant was organ- 
ized. 

(2) Laterality. One aspect of be- 
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liavior which has been frequently 
investigated is laterality, by which is 
generally meant any difference in 
functioning between the two sides of 
the body. A number of theories have 
been postulated to explain laterality 
differences. There are theories which 
account for handedness on the physi- 
cal basis of cortical or other anatomical 
asymmetry. An example of such a 
hypothesis is that of Jordan (6), who 
holds that handedness is determined 
by cerebral asymmetry, which in turn 
is duo to differential blood supply to 

TABLE 3 

Reliability of differences betoen each type 
of initial response — combined data for 
three subjects 



5 

■i 

I 

P> 

1 

"Same" 




"Diagonal”; 

3.1 



"Contralateral" 

3.4 

0.3 


"HomolateraP 1 

7.8 

4.8 

4.4 


the cerebral hemispheres during fetal 
life, On tho other hand, there are 
empiricists who maintain that lateral- 
ity is due entirely to training and social 
influence. Both of these schools of 
thought seem either to imply or defi- 
nitely state that laterality is a general 
phenomenon in individuals, i,e., is the 
same for all acts and situations. An 
obvious alternative, which seems to 
have been appreciated extremely 
rarely in tho literature, is that 
laterality is specific to the different 
types of behavior. This would imply 
pTobably, though not necessarily, an 


empirisfcic rather than a nativistic view 
of the origin of laterality. 

If lQterality is at all native, it is most 
reasonable to believe that the expres- 
sion of its native component is general 
for all types of laterality. If there is 
ever a generalized laterality it would 
seem that the newborn infant is tho 
most likely individual to exhibit it. 
Thus any laterality in first responses 
exhibited by the subjects of this experi- 
ment, would represent a contribution 
to the complete analysis of behavior 
of the newborn with respect to the 
problem of generality or specificity of 
lateral dominance. 

Table 4 shows for all 3 subjects the 
percentage of initial responses which 
were on the right side ( i<e . — right leg 
or right arm) and on the left side. 
The calculations are given separately 
for stimulations of the left side and 
the right side, then all stimulations 
combined. The reliability of each 
difference between percentages of right 
and left initial responses is given. 
From inspection of tho table it is 
evident that the differences are small 
and of low reliability. The probabil- 
ity that these infants are not ambidex- 
terous is not very high, for in children 
a few years older one generally obtains 
70 per cent or more of one-sidedness. 
No right: left ratio in table 4 is greater 
than 60:40. In short, these data do 
not show any pronounced asymmetry 
in behavior. 

(3) Cephalo-Caudal Differences. 
Table 5 shows for each subject the 
percentage of leg initial responses as 
compared witli arm initial responses, 
and the reliability of the differences 
obtained. In general, when the data 
for foot and arm stimulations arc 
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combined the only reliable differences stimulation) than leg initial responses 
arc in favor of leg initial responses, to foot stimulation, This is the case 
This is not due to any possible influ- only for Subject S whose differences 
ence of the greater number of foot are of lowest reliability. The other 
stimulations because the data for foot two inFanta, whose differences are more 
and arm stimulations were averaged reliable show the opposite tendency) 
so as to make their effect equal in the presumably greater specificity when 
total percentage, the feet are stimulated. 


TABLE 4 
Laterality 



TABLE 5 


Cephalo-caudal differences 
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The Second Response. The second 
limb to enter into the response was 
characterized in two ways, namely its 
relation (Same, Contralateral, Homo- 
lateral, Diagonal) to the stimulated 
limb and its relation to the first limb 
to respond (Diagonal, Contralateral, 
Homolateral). 

Table 0 shows the relation of the 
second responding limb to the stimu- 
lated limb as well as the relation of the 
first to the stimulated limb. For 
example the first column shows that 
in 33 per cent of the cases the first 
limb to respond was the stimulated 


nal to, contralateral to, homolateral to 
and mine as fcho stimulated member. 
Also, the stimulated member, the 
diagonal and contralateral respond 
either first or second in from 37 to 55 
per cent of the cases, and the homo- 
lateral responds either first or Becond 
in 32 to 34 per cent of the cases. Thus 
there i3 a tendency for the homolateral 
limb to enter into the response later 
than the other limbs or not at all. 

The data concerning the relation of 
the second responding limb to the first 
responding limb are given in table 7. 
It is evident that about half of the 


TABLE 0 
The second response 
Relation to the alunulaled limb 



hmjt u— 2M cAsra 

babt a— 112 cAaea 

baby d— 13L oAata 

Second 

Ro- 

Bponao 

Firat 

Ro- 

aponao 

Moved 
Fi'nt or 
Second 

Socond 

R©- 

Firet 

Re- 

BpOTtftB 

Moved 
First cr 
Second 

Second 

Re- 

sponse 

Firat 

Re- 

sponse 

Moved 
First or 
Second 

J 'Sunne” 

17% 

33% 

50% 

14% 

30% 

60% 

10% 

38% 

65% 

‘’Diagonal 77 

23% 

27% 

60% 

17% 

Eva 

40% 


21% 

37% 

“Contralateral’ 1 

10% 

20% 

48% 

30% 

21% 

61% 

14% 

26% 

40% 

M Homolfttorftl n 

23% 

11% 

34% 

18% 

14% 

32% 

10% 

17% 

33% 

No Second Response 

18% 



21% 



36% 




limb. The Becond column shows that 
in 17 per cent of the cases the stimu- 
lated limb responded second. Adding 
these two values wo get tho 50 per 
cent in the third column, which means 
that the stimulated limb responded 
either first or second in 50 per cent 
of tho coses. Further, in 18 per cent 
of the oases, for Baby M, where a first 
response was recorded, there was no 
second response or else two limbs 
moved simultaneously after the first. 
Thus there arc 187 second responses 
for subject M, 89 for S and 90 for D. 

In general one may conclude from 
tablo 6 that tho second response occurs 
about equally often in the limbs dingo- 


second responses are contralateral to 
the first responding limb, while about 
one fourth are diagonal and one 
fourth homolateral. This indicates 
a pronounced tendency for arm and 
arm, and leg and leg to react together 
in time, for there ara two arm-leg 
combinations possible to one arm-arm 
or leg-leg combination. 

DISCUSSION 

A survey of the literature dealing 
with the behavior of the newborn 
reveals a great deal of immediate 
observational data with characteriza- 
tions of behavior patterns which are 
of necessity couched in relatively gross 
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description. Seldom in the literature 
has an attempt been made to char- 
acterize, in responses of the type 
obtained in this study, the details of 
relations between the various com- 
ponents of the responses. 

The responses observed in this study 
are in agreement with the observations 
of CoghiU (1); Pratt (7); Pratt, Nel- 
son and Sun (9); and Irwin (5), that 
the responses of the neonate to intense 
stimuli are generalized, that is in- 
volving the greater part of the organ- 
ism. In two of the subjects 73 per 
cent and 77 per cent of the responses, 

TABLE 7 


Relatiofi of second response to first response 



| B4BT U 

BABT B 

BABT D 

“Diagonal” 

23% 

31% 

20% 

“Contralateral” 

40% 

44% 

61% 

"Homolateral” , . 

27% 

25% 

19% 

Number of Cases 

187 

1 

80 

96 


as much of them os was recorded by 
the camera involved movement of all 
four limbs. In the third subject only 
46 per cent of the responses involved 
all four limbs. In general the only 
responses which could not be charac- 
terized as involving the greater part 
of organism were those resulting 
from especially weak stimuli. 

Pratt (7); Pratt, Nelson and Sun 
(9); and Irwin (5) do not stop at 
describing neonate responses as gener- 
alized, but go further to characterize 
them as random, chaotic and un- 
organized. 2 However, Coghill (1), 
whose findings have been applied to 
neonate behavior by Irwin (5), has 

* In a aeries of further publications Pratt 
has presented data which tend to modify 
his earlier views (8). 


maintained, as Dennis (2) indicates, 
that the responses are not only 
generalized but alBO patterned. Ho 
speaks of behavior patterns develop- 
ing by expansion and individuation 
from a total, integrated pattern. But 
he doeB not deny that there may be 
more than one such total pattern, 
from which later patterns develop, in 
the behavior of the newborn. There 
may be a number of total patterns, 
each specific to a definite range of 
Btimuli under a definite set of condi- 
tions (3). 

In this study an attempt was made, 
by analyzing the time relations in- 
volved between the varioiiB component 
of the responses, to contribute toward 
a finer detail in the characterization 
of infant responses. Characterization 
of the neonate as behaving in a random 
manner implies ft sedative finality 
which tends to halt analysis at the 
surface. It must be kept in mind 
that chance or randomness is nothing 
but a scientific construct, by which 
one characterizes phenomena which 
have not been successfully correlated 
with external conditions. The word 
random is an expression of the scien- 
tist's lack of knowledge of relationship. 
The aim of science is to substitute 
correlation for randomness. 

The results of this Btudy indicate 
that the responses do not occur in a 
chance fashion. Considering the large 
number of factors which remained 
uncontrolled, it seems highly probable 
that further control would yield 
greater constancy in responses, and 
thus further knowledge of correlation 
between conditions and behavior. 

The next step indicated, therefore, 
would be to conlrol factors, which 
were not controlled in this study, some 
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of which have never to my knowledge, 
been controlled. Systematic control 
and variation of aucli factors as head 
position, flexion or extension of the 
limbs befoTe stimulation, intensity of 
stimuli, together with further detail 
in analysis of behavior should estab- 
lish fairly definite correlations between 
the behavior and the external condi- 
tions. 

SUMMARY 

This Investigation was undertaken 
to characterize in one detail the gross 
bodily responses of newborn infants, 
That detail is the order of participa- 
tion of the different limbs in the gross 
response. The subjects were stimu- 
lated by finger flips on a hand or foot 
alternately. Their responses were re- 
corded by a motion picture camera and 
analyzed to find the first and second 
limbs to enter into each response, 

The results show that in general 
the initial response occurs in the 
stimulated limb in about one third of 
the cases, in the homolateral limb in 
about one sixth, and in the contra- 


lateral and diagonal limbs in about one 
fourth of the cases each, More first 
responses occur in the legs than in the 
arms. There is no lateral dominance 
in the first response. 

The second response appears to be 
unrelated to the place of stimulation 
but half of the second responses are 
contralateral to the first responding 
limb. The other half are equally 
divided between the extremities which 
are homolateral and diagonal to the 
first responding limb. This indicates 
a tendency for leg and leg or arm and 
arm rather than an arm-leg combina- 
tion to react together in time. Thus 
the limbs which are most frequently 
the third and fourth to respond must 
lie at the opposite end of the body 
from the locus of the first and second 
movements. 

In general these results have shown 
that although the responses are gen- 
eralized, there is some patterning. 
The bearing of this upon theoretical 
considerations of neonatal behavior 
has been indicated. 
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The Latent Memory Span of the 
Preschool Child 1 

Helena Mallat 


K OFFICA, in hie “Growth of 
the Mind," states that there 
' arc two Btages in learning, the 
'problem of achievement’ and the 
'problem of memory' and that al- 
though the problem of achievement 
may bo solved by trial and error, in- 
stinct, training, or insight, it is the 
problem of memory which is most 
closely bound up with learning. 
Without reservations, Koffka asserts 
that 'all learning depends on memory.’ 

The experiment described here was 
set up in an attempt to investigate 
functioning memory, i.e. the latent 
memory span at tho presohool age 
levels and to study the interrelation- 
ships of the problems of 'achievement’ 
and 'memory' in the ordinary learning 
situation (devoid of unusual emotional 
toncB) which the preschool child 
meets. Can an average latent mem- 
ory span be determined foT preschool 
children? What changes are there 
with age? To what extent is the 
latent memory span dependent on the 
method by which 'achievement' takes 
place? How much is it influenced by 

1 A report of a study presented in partial 
fulfillment of the requirements for the 
degree of Master of Arts, Deportment of 
Child Study, Vussar College. This study 
waa carriod through under the direction of 
Martha May Reynolds, Professor of Child 
Study. 


the emotional personality character- 
istics of the individual? 

The problem set was to ascertain 
the latent memory span of the pre- 
school child as shown, in tho recall of 
certain movements necessary for the 
opening of boxes. Testing memory 
by the recall of a series of motor re- 
sponses controlled the verbal factor 
which is so variable at the preschool 
level and unduly complicates a study 
of memory. Latent memory spans 
in a variety of situations were studied 
and compared. Intensive analysis 
was undertaken of the effect on the 
resultant latent memory span when 
the simple problem of the recall of one 
movement was complicated by adding 
to it a second and third movement and 
when changes were made in tho 
method by which 'achievement' took 
place, Discussion was direoted to- 
ward the comparison of tho changes 
in latent memory spang when the 
problem of memory was complicated 
by increasing the number of move- 
ments and by changing the method of 
achievement. The latent memory 
spans for the opening of boxes served 
as the constant factor in each sit- 
uation. The high intercorrelations 
found between situations described 
below made tenable such comparison 
of results. 

Subjects. The subjects were 18 
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children enrolled in the Vassar College The total number of boxeB used will 
Nursery School during the year 1932- be given and explained in the dis- 
1933. Table 1 gives the mean and the cussion of the procedure, 
range of chronological ages, mental Definitions , The latent memory 

ages, and intelligence quotients of the span was defined as the longest time 
age groups studied. interval over whioh memory functions 

Materials. The materials consisted overtly, ie. the upper time limit of 
of three series of boxes— Types A, B, the interval beginning with the firet 
and C, described below. Type A box presentation of the object to the time 
was one requiring for its successful of recall and recognition. Failure 
opening one movement carried out in meant an evident absence of the imme- 
either the horizontal or vertical direc- diate and direct pursuit of the move- 
tion ; Type B required two movements, ments necessary for the opening of 
one of which had to be carried through the box. If the subject failed after a 

TABLE 1 

Chronological age s, mental afles, and intelligence quotients of age groups studied 

I 2YEAB8 0LD I 3 YEARS OLD 1 ffeARB OLD ' 


Number of cases. . 0 8 4 

Mean C,A 2-5* 1 3-5 4-2 

Range . . , 2-3 to 2-8 3-1 to 3-10 4-1 to 4-3 

Mean M.A 2-0 4-1 5-1 

Range 2-8 to 3-0 3-7 to 4-10 4-8 to 6-8 

Mean I.Q 114 118 123 

Range 108 to 127 100 to 132 100 to 131 


* 2p- 5 signifies 2 years and 6 months. 


before the other; Type C required 
three movements to be carried through 
in a definite order. Boxes were found 
which were unusual, those which the 
subjects would not have encountered 
in their daily experiences, 2 The boxes 
all contained a small object within 
which served os a stimulus for open- 
ing — a car, a ring, a pencil, a ball, etc. 

1 At Bcven different timeB, E presented a 
now box to a subject — in all cubcs an older 
child— and in not one eftflo was tho Bubjcct 
able to open tho box immediately without a 

definite period of trial and error. 


given interval, repetitions were made 
for shorter intervals until the time of 
the first success. If the subject suc- 
ceeded, repetitions were made /or 
longer intervals until the time of the 
first failure. 

A demon strait on referred to a single 
opening and closing by E of a single 
box. A silting referred to the period 
varying from two to five minutes 
beginning with the subject's entrance 
into the examining room and continu- 
ing until the time he left to return to 
his play. This may lmvc included 
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more than one demonstration. The 
number of sittings varied with the 
Individual subject and depended oil 
the number of repetitions necessary 
to determine the latent memory span. 

An experiment referred to a method 
of initial presentation carried through 
on all three types of boxes. Four 
different methods of ‘achievement’ 
were used: demonstration with visual 
and auditory directions, demonstra- 
tion with only visual directions, trial 
and error and relearning, and trial 
and error without relearning. A situa- 
tion referred to the further differentia- 
tion of the parts of the experiments, 
i,c. situation I A referred to Experi- 
ment I on type A box; situation IB 
referred to Experiment I on type B 
box, situation IIA referred to Experi- 
ment II on type A box, etc. 

Procedure. The general procedure 
which remained relatively constant 
throughout the entire research will be 
given in detail for the first situation. 
Each of the other situations will then 
be discussed noting in each case only 
the variations from the first. 

Situation I A: The subject wne taken to 
the examining room by E, When S was 
Boated at tho table, E presented a Typo A 
box, E eliook tho box and said, “Thore'B 
something in here to play with. Sec how I 
open it" and allowed tho subject how to 
open tho box, accompanying her movements 
with verbal directions, e,g. "wo push here" 
or ‘‘lift this" or "pull thiB off." E allowed 
S to remove the contents — a ting, a toy 
auto, or a pencil— and to play with them for 
a few seconds. (If S made no attempt to 
get the object, E took it out and gave ifc to 
him.) The object was then replaced in the 
box, usually by S; tho box was quickly 
closed by E and handed back to the child 
for tho reopening, E noted whether or not 
B could open it immediately and directly 


without any raise movements. If he did , ho 
wae allowed to play with the contents again 
for a Cow seconds, following which the box 
was replaced on the table and 9 loft tho 
examining room. If S did not open it cor- 
rectly following demonstration, tho box was 
removed from him (trial and error opening 
was not allowed) and the demonstrations 
were repeated, as described above, until the 
subject opened the box immediately nnd 
correctly when it was presented to him, 
The number of demonstrations required was 
noted. 

After an interval of about twenty-four 
hours, S was brought back to the examining 
room. The box offered at tho preceding 
sitting was re-presented* E said, "Thoro's 
something bore for you to play with. Do 
you remember this box?" The box was 
handed to S and E noted whether he opened 
it immediately and correctly. If not, E 
recorded a failure. An immediate success 
was scored a plus. Then, as this box was 
removed, E presented another Typo A box, 
\,c. one requiring tho "one" movement for 
its opening but which woe different from 
the first Type A box in color, shape, and 
object which it contained, The procedure 
of tho first sitting was repeated, Mi*., E 
shook tho box and said, "There's something 
else in here that's nice to play with. Seo 
how I open it.” E opened it, accompanying 
her demonstration with verbal directions. 
9 was allowed to play with the objeot inside 
for a few seconds after which it was replaced 
in the box. E closed the box and then pre- 
sented it for the reopening by S. E no tod 
whether he opened it immediately and cor- 
rectly, As at the firet sitting, if an incor- 
rect start was made, the box was immedi- 
ately removed and demonstrations wore 
repented until tho box was opened directly 
and correctly after the presentation. Only 
when this was accomplished was S allowed 
to play with the contents. This concluded 
the second sitting. The number of demon- 
strations needed for the Becond box was 
noted ns wore any verbal comments made 
by S. 

If, in this latest tost for memory, S suc- 
ceeded in opening tho box, tho test for the 
second Typo A box took placo after a longer 
interval, e.g. two or tlireo days. If S failed 



M allay: Latent Memory Span 


113 


to recall the neceBsary movement for the 
opening, the next test for recall took place 
alter a ah or ter interval. 

ThiB procedure of test and re-prosenta- 
tion of a similar problem wna continued 
until the latent memory span we deter- 
mined for the one movement, ThiB part 
of the experiment, Situation IA, was thon 
concluded. 

The average numbs? of sittings with each 
subject for Situation IAwaB7.G. The range 
extended from 4 to 11. The different 
Type A boxes were always presented in 
the same order bo that at the second sitting, 
Type A box No. 1 was presented for recall 
and Type A box No. 2 as tlio new stimulus. 
At the third sitting, Type A box No. 2 was 
presented for recall and Type A box No. 3 
as the new stimulus. The upper limit of 
the range Bhowed the total number of 
Type A boxes used in Situation I A. 

Situation IB; In this situation, Type B 
box replaced Type A box. The details of 
the procedure were exactly like those in 
Situation IA. 

The average number of sittings with each 
Bubjeet was 7.6; the range, 5-11, 

Situation IC; In this situation, Type C 
box was used, The details of the procedure 
were exactly like thoBe in Situation IA, 

The average number of sittings wag 5.4; 
the range, 3-10. 

Situation II A : In this situation a Type A 
box wob again used, one requiring a single 
movement for its successful opening, ?u>l l 
however, the same boxes used in I A. Ex- 
cept that the demonstration was not accom- 
panied by verbal direction, tho initial pro- 
cedure in tho demonstration of tho opening 
of boxes was identical to that in Experi- 
ment I. 

The average number of sittings was 4.8; 
the range, 3-7, 

Situation 11B: Type B box replaced Typo 
A box. The details of the procedure were 
exactly like those in Situation HA. 

Tho average number of sittings was 4.8; 
the range, 3-9. 

Situation 110 : Typo C box was used; the 
procedure remained exactly the same as in 
Situation II A. 

Tho average number of sittings was 3.4; 
the Tango, 3-8. 


Situation III A: In Situation III A, trial 
and orror on the part of the subject w/ib sub- 
stituted for the demonstrations by E, S, 
when seated, was given a Type A box, one 
he had not Been before, E Bhook it qb she 
handed it tq him and said: "There's some- 
thing in here for you to play with. See if 
you can get it. Open the box.’ 1 No demon- 
stration was given, Time was taken with a 
stop watch from the moment the subject 
touched the box with tho intention of open- 
ing it to the moment ho had completed the 
last movement and the box was opon. He 
was allowed to remove the conlontfl and to 
play with them. The contents and tho box 
wore then removed by E, Replacing the 
contents, E closed tho box, and returned it 
to S for a second opening through trial and 
error or inflight. Again no demonstration 
wae given. Time wan again taken with a 
stop watch, After playing with the cou- 
tenta for a few seconds, S returned the box 
and contentB which were put away by E. 
Any comments were noted. The teat for 
memory and the presentation of a second 
Type A box at the second Bitting prooeedod 
rb in Experiments I and II. With each now 
box, trial and error opening followed by ft 
second trial and error opening was used in 
place of demonstrations. 

The average number of sittings was 4.7; 
the range, 3-8. 

Situation IlIB: Typo B box replaced 
Type A; tho procedure remaining the same 
as that in IIIA. 

Tho average number of sittings was 4,7; 
tho range 3-7. 

Situation IIIC: Typo C box was used; 
the procedure as in IIIA, 

Tho average number of sittings was 6,2; 
tho rango 3-7. 

Situation IV A: Trial nml error learning 
without relearning was used here as the 
method by which "achievement" took 
place, Eollowingj the first complete open- 
ing, arrived at through trial and error and 
perhaps insight, and following a few seconds 
of playing with the contonts, the subject re- 
turned the box to E who removed it. It 
was not rc-prcBOntcd for a reopening. The 
flitting ended here. 

The a vo rage number of sittings was 4.4; 
the range, 3- 7. 
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Situation IV B: Typo B box replaced 
Typo A box; the procedure continued ne 
in 1VA. 

The overage number of ait tings was 6.1; 
tho range, 3~7. 

Situation I VC: Type 0 box wna used; 
the procedure as in IVA. 

The overage number of sittings was 4*3; 
the rango 2-7, 

To recapitulate. Research had been 
set up to determine the latent memory 
spans for the recall of movements 
necessary in the successful opening of 
boxes. Comparison of results on 3 
types of boxes showed the effect of 


Data. The latent memory spans In 
terms of days for each of the twelve 
situations were the major part of the 
data. General observation and test 
scores of personality characteristics 
were used to divide the subjects into 
two groups — those showing fairly usual 
and those showing very unusual per- 
sonality traits in the matter of sug- 
gestibility and amount of initiative 
when left undirected In a situation. 

Results* Table 2 gives the average 
latent memory span in days for each 
of the twelve situations. 


TABLE 2 


Latent memory span /or the various situations 
Intervals in days 



2 TBABfl OLD 

3 YEARS OLD 

4 YEARS OLD 

A 

B 

0 

A 

B 

c 

A 

1 B 

0 

Expt. I* 

8.4 

3.3 

2.0 

12.0 


6.4 

13. 6 

6.0 


Expt. II b 

6.8 

1.8 

2.0 

16,1 

7.7 

6.1 


0.3 

11.7 

Expfc, III® 

6.0 

2,1 

1.6 

12,0 


4.4 

11.7 

0.0 

mWm 

Expt. IV" 

3.3 

o.o 

0.3 

0.6 

4.4 | 

1.6 

7.6 

6.6 | 

| 2.0 


1 Auditory and visual demonstration. 
b Visual demonstration only. 

Trial and error and relearning, 

■* Trial and error — no relearning, 


increasing the difficulty of the problem 
on the resultant latent memory span. 
Variations in tho problem of 'achieve- 
ment/ ue. demonstration, with and 
without verbal directions, trial and 
error in place of demonstration, trial 
and error opening, with and without 
relearning, were carried through to 
study tho subsequent effects on the 
latent memory span. Data on per- 
sonality characteristics and methods 
of work were kept to see the effect of 
atypical reactions in this field on latent 
memory spans and learning. 


Averages per age group showed that 
tho latent memory span In days for 
all boxes seemed to increase with ago. 
The increases showed the negative 
acceleration frequently found in 
growth curves and attributed primer 
rily to maturation. However, ques- 
tions arose at this point, namely: 
"Could one give approximately one 
week as an absolute standard latent 
memory span over which interval a 
two-year old would recall movements 
necessary to the opening of a box?" 
Did not the number of movements 
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and the method by which 'achieve- a general tendency for an increase in 
ment* wo a accomplished change the latent memory spans with age and a 
length of time over which successful decrease with the greater complexity 
recall would occur? Did not the of the problem. Yet inconsistent rc- 
individual personality characteristics suits, ns shown by the entanglements 
and methods of work affect the results? of the curves (fig. 1), indicated that 
Results for Types A, B, and C boxes there was more present in resultant 
showed that adding to the number of learning than the one item — matura- 
movements to be recalled shortened tion of n single function, memory. If 
the latent memory span; a greater functioning memory, the latent mem- 
decrease being found when one move- ory Bpan, were wholly or predomi- 
ment was added to a problem involv- nantly dependent on maturation, it 



Fia. 1. Latent Memory Span in Days for Aob Gnoura Two, Three and Foun 
Years for Different Tytes of Boxes 
The Roman numcraU indioatc the different experiments from I ta IV 


ing only one movement than when would be expected that (a) the negn- 
added to a problem involving two tivcly accelerated curve would be 

movements. Results in the various found with each type of box; (b) the 

Experiments showed that changing more complicated boxes would lag 

the method of initial presentation correspondingly behind the simpler 
resulted in a changed latent memory ones at proportional amounts; (c) the 
span; 'achievement* by trial and error more complicated experiments would 
producing generally shorter Intent lag correspondingly behind the simpler 

memory spans than 'achievement* by ones; and (d) individual curves would 
demonstration. follow those designated as the probable 

What then seemed to be the factors ones for the group, 
in memory and learning? There was The actual graphs did not display 
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with any too great consistency the 
tendencies indicated above. An in- 
tensive analysis was undertaken of the 
variations in latent memory span 
with the different type boxes and with 
the different methods of presentation 
to see what might account for the 
disparity between the theoretical and 
the actual results. It was true that 
the number of cases were few. This 
fact might have been used to account 
for the results found, But analysis 
eeemed to show that there was more 
Involved than simply statistics and 
that a quantitative accumulation of 
Bubjccts would not necessarily change 
and smooth out the curves. 

In the analysis of the data gathered 
in Experiments I and II, it was found 
that the precise effect of the omission 
of verbal directions on latent memory 
spanB could not he discovered in this 
study. Procedure called for unlimited 
demonstrations until S opened the 
box immediately following the demon- 
stration, The number of demonstra- 
tions was always greater in IX; the 
latent memory span was longer in II 
with the three- and four-year olds 
though not with the two-year olds. 
It would seem that even though S had 
not grasped the procedure sufficiently 
well to repeat the movements after 
the first or oven second and third 
demonstrations, some learning might 
have taken place below the threshold 
of consciousness and acted in reinforc- 
ing the final demonstration. With 
two-year olds, in spite of the increase 
in the number of demonstrations, the 
latent memory Bpan did not increase. 
Two-year olds tended to‘repeat verbal 
directions and their latent memory 
spans were appreciably higher when 


these were included in spite of addi- 
tional demonstrations. 

In Experiments III and IV, tho box 
was handed to the subject to be opened 
through trial and error methods. In 
some cases, insight occurred. In 
others, trial and error continued until 
a successful accidental opening oc- 
curred, Primary interest was not in 
the amount of trial and error and in- 
sight and no statistical data were 
obtained on this point. Casual obser- 
vation showed that neither trial and 
error hot insight seemed characteristic 
of any one age level. Since the aim 
was to get the subject to open the box 
without demonstration from E (this 
was not essentially a trial and error 
learning experiment), some aid was 
given if S began to tiro and seemed 
loathe to continue trying. Three 
controls were kept in the giving of aid : 
(a) S was to complete all the necessary 
movements; (b) S was to use trial and 
error procedure for at least one minute 
before any aid was given; and (c) S 
was to be offered aid, if desirable, 
which took the form of language direc- 
tion and pointing to the correct spot 
but not of performing the movement 
for the subject. In the reopening 
part of Experiment III, the same pro- 
cedure was carried through. 

A steady decrease with increasing 
ago was found in the amount of aid 
needed and a steady increase with 
increases in the complexity of the 
boxes. In the relearning part of III, 
the per cent of times aid was needed 
was less than in tho initial part of III 
and though still necessary for two- 
year olds was frequently not at all 
necessary for some of the three's ojid 
four’s. Appreciably long latent mem- 



Mall ay : Latent Memory Span 


117 


ory spans were found with three- and 
four-year olds when ‘achievement' was 
accomplished by a trial and error and 
relearning procedure. Shortest latent 
memory spans were found when re- 
learning after initial trial and error 
opening was not permitted and were 
practically negligible with the two- 
year olds. Something seemed to be 
gained, however, in a single trial and 
error opening at all age levels in that 
the amount of trial and error used in 
an immediate reopening and the 
amount of aid needed was meoaureably 
reduced. 

'Achievement 1 by means of a single 
trial and error procedure (IV) was 
followed by lower latent memory 
spans at all age levels and with all 
boxes than ‘achievement' by demon- 
stration. A trial and error and re- 
learning procedure (III) however was 
not always followed by lower latent 
memory spans than those found with 
demonstration procedure. 

Results showing a lower latent 
memory span for Type C box than for 
Type B and for Type A and a lower 
latent memory span after Procedure 
IV and III than II and I respectively 
were the general conclusions. Of the 
individual curves for the two-year olds, 
88 per cent corroborated these data; 
for the three-year olds, 75 per cent; for 
the four-year olds, 63 per cent. Indi- 
vidual results showing Type B or/and 
Type C with longer latent memory 
Spans than Type A or Experiment III 
with longer latent memory spans than 
II or I were occurring with greater 
frequency with the older children. 

EVK, a well adjusted child of auporior 
intelligence with a calm cooperative mind 
act, allowed the average results very well in 


her graphs, MM, also a child of superior 
intelligence, with a highly negativistic per- 
sonality who resisted demonstrations, who 
wished to do everything for herself, made 
remarkably higher scores in trial and error 
experiments which Bhe obviously enjoyed. 
JAS, a reserved and too easily suggestible 
child, who showed little initiative, who 
looked to an adult constantly for permission 
to proceed, scored significantly lower on the 
trial and error experiments than on the 
demonstration ones. HS, who appeared 
more engrossed and attentive when compli- 
cated directions wotc being demonstrated 
and who disdained tlio seemingly simple, 
made better scares on Typo C tollon’ing 
demonstration than on Types A and B. 
Trial Qnd error procedures at which times 
he went plunging blindly and with little 
direction and inBight caused him groat diffi- 
culty before he finally succeeded. His 
methods of work were such that failure to 
open tho box, rather than stimulating him 
to further effort, tended to discourage him. 
He repeated with little self-co neciousncBB, 
"I can't. You help mo. No, I can't.*' 
And he proceeded to tug blindly. Trial and 
error for him proved to be of little value 
especially with the more difficult boxes. 

RESULTS 

1. Latent memory spana increased 
with age, generally following the nega- 
tively accelerated curve but showed 
variations which might have occurred 
when factors other than maturation 
alone were involved in the learning 
situation. 

2. Latent memory spans were longer 
when ‘achievement 1 was accomplished 
by demonstration involving auditory 
and visual stimuli than just the visual 
stimuli. 

3. The number of demonstrations 
was greater when verbal directions 
were omitted. 

4. Latent memory spans increased 
with increases i if the number of demon- 
strations. Two-year olds were evi- 
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dcntly dependent oil verbal directions 
to assist them in directing and main- 
taining their gaze for the visual 
directions, For them, increasing 
demonstrations without verbal direc- 
tions did not result in increased latent 
memory spans, as it did with the three- 
and four-year olds, who were less 
dependent on verbal directions and 
profitted by the increase in demonstra- 
tions to increase latent memory spans. 

5. Latent memory spans were usu- 
ally shorter when trial and error proce- 
dure took the place of demonstration 
in the 'problem of achievement. 1 

0. Latent memory spans were neg- 
ligible with two-year olds and with 
some three-year olds when relearning 
was not permitted after the trial and 
error opening. 

7. With two-year olds, 'achieve- 
ment' by demonstration with verbal 
directions resulted in the longest 
latent memory spans; trial and error 
and relearning resulted in short but 
appreciable ones; results after a single 
trial and error opening were negligible. 
Depending upon the procedure used 
for 'achievement/ tho latent memory 
span range was: 


days 

Typo A box 3. 3-8. 4 

Typo B box 0,6-3. 3 

Type C box 0.3-2.0 


8. With three- and four-year olds, 
an increased number of demonstra- 
tions (even though omitting verbal 
directions) resulted in longest latent 
memory spans; trial and error and 
relearning gave appreciable ones; sin- 
gle trial and error opening gave 
shortest ones. Depending upon the 
procedure used for 'achievement/ tho 


latent memory span range for three- 


year olds was: 


Typo A box 

day, 

.. 0.6-16.1 

Type B box 

4. 4-10. D 

Type C box 

.. 1.0- 0.1 

and for four-year olds: 

day* 

Typo A bo* 

7.6-10.8 

Type B box 

.. 5.5- 9.0 

Typo C box 

.. 2.0-11.7 


9, The latent memory spans of sub- 
jects showing atypical personality 
traits and methods of work were 
correspondingly atypical in the light 
of the results found above. 

It would seem that in learning, there 
was involved more than the one item- 
maturation of the functioning of 
memory, The richer experience of 
older children upon which they build 
associations does in general result in 
longer latent memory spans— the 
premise of maturation. But personal- 
ity characteristics and methods of 
work have definite effects on latent 
memory spans. Wherever such per- 
sonality traits and methods of work 
with regard to the situation were con- 
sidered 'unusual/ unusual results wore 
found in functioning memory. Func- 
tioning memory was also found to bo 
inextricably tied up with tho problem 
of 'achievement' and the complexity 
of the gestalt to be recalled. No 
absolute latent memory spans can be 
given even in an unemotionally toned 
learning situation such os described 
here — not even for the recall of move- 
ments in the successful opening of 
boxes, 

Learning is dependent on memory, 
and functioning memory — the actual 
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latent memory span— seemed to bo 
dependent on: (1) the complexity of 
the problem, (2) the method by which 
'achievement' was accomplished, and 
(3) the personality characteristics and 
methods of work of the individual. 

The interdependence of personality 
traits and method of ‘achievement' in 
resultant learning should especially 
be noted. It raises the question of 
whether one should give special con- 
sideration to personality types and 
choose the most profitable method of 


achievement for maximum results In 
learning or whether one should at- 
tempt to change atypical personality 
traits, to bring them within the normal 
range for the greatest possible gain 
from each of the various methods of 
achievement, 

Certainly for the two-year old, there 
seemed to be a necessity for verbal 
directions during a demonstration to 
assist him in directing and maintaining 
his gaze in order to grasp what was 
offered during the demonstration, 



The Development of Concepts of 
Magnitude 

Martha E, Thrum 


T HE development of the ability 
of children to perceive relative 
sizes of objects and make cor- 
rect responses to the relation is a 
subject about which wo know little. 
It is rather apparent that children 
have concepts which differ from those 
of adults in regard to comparative 
sizes of objects in their environment. 
It is often noted that a child misjudges 
size in relation to himself as is demon- 
strated by his look of surprise when he 
cannot sit in a ohair made for a doll. 

Attempts have been made to gain 
more complete and acourate informa- 
tion os to just how a child interprets 
things about him. This problem is 
particularly difficult with the very 
young child because of his inability to 
comprehend language and the greater 
limitation in conveying hie thought 
through language which is intelligible 
to adults. This difficulty with lan- 
guage makes it necessary to attack the 
problem in a very simple and often 
Indirect manner, Perhaps because of 
the comparative recency of planned 
research in child psychology, and per- 
haps because of the difficulties en- 
countered in attempts to secure infor- 
mation regarding the extent of a child's 
ability to interpret relationships from 
an adult point of view, little work has 
been done on the subject, 


Oppenlieim (0) says that a child 
loams very gradually to associate 
visual impressions with proper rela- 
tions of objects in space, and that his 
undeveloped power of accurate obser- 
vation added to this, is bound to make 
his reports unreliable, Johnson (6) 
states that the child's perception of 
differences in the size and form of 
objects doubtless excels his ability to 
indicate his discrimination. 

The purpose of this study was to 
obtain information on the develop- 
ment of abstract concept of magnitude 
for children from two to five years of 
age. The relative differences in size 
of geometric forni3 was chosen as a 
means of securing this information. 
For such young children it was neces- 
sary to have the procedure and lan- 
guage. used as dent ua possible. The 
sets of geometric forms were so planned 
that for each set of a given form the 
relative differences in size were varied. 
The sets included the familiar forms of 
circles, squares, and triangles, and 
were made of black cardboard. For 
a small group a further set was used 
which included colored forms. The 
colors used were red, green, yellow, 
and blue. 

The investigations so far undertaken 
which bear on the problem of a child’s 
concepts of size, fall into the fields of 
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form perception, the recognition of 
relationships, and the learning of rela- 
tive sizes* There has been consider- 
able work done on form and color 
combined in the same experiment in an 
attempt to determine which of the 
two elements tends to influence a 
child's selection; if there is a prefer- 
ence shown at what age this appears, 
how long a child tends to prefer color 
to form or vice-versa, and what factors 
seem to bring about a change of 
preference. These studies are prima- 
rily a study of preference and few 
investigations report data on the per- 
ception of the relative size of an object 
in comparison with others. A brief 
review of these experiments will suffice 
to illustrate the great need for further 
work. 

Baldwin and Stecher (1) used the 
Montessori cylinders to test discrimi- 
nation of difference in the diameters 
and heights of cylindrical inserts and 
their corresponding holes. Three sets 
of 10 cylinders were used, the first 
varying in diameter, the second in both 
diameter and height, and the third in 
height only. The inserts were placed 
and taken out again in front of the 
child before he was asked to perform 
the test, It was reported that several 
children took out correctly placed 
cylinders in the hope of forcing into the 
hole another cylinder for which a place 
could not be found, and that much 
trial and error experimentation went 
on. 

The Montessori tower was used for 
perception of differences in size. It is 
comprised of ten blocks to be placed 
one on another in order of size. The 
tower was firat built by the experi- 
menter, then knocked down, and the 


child was asked to build it in the same 
way. The smaller blocks seemed 
easier than the larger ones. Perfect 
performance was impossible for the 
two-year-olds. The time necessary 
to complete the performance decreased 
with an increase in age. The authors 
say that the Montessori tower is an 
attractive and familiar occupation 
for young children and gives an imme- 
diate index of the development of a 
child's knowledge of size relationships. 

An experiment by Rice (8) on the 
orientation of plane figures, though it 
uses figures of uniform size throughout 
the experiment, involves a keenness of 
perception similar to that involved in 
the discrimination of slight size differ- 
ences, The problem was to test, if 
possible, the age when a child either 
will, negatively, refuse to recognize 
sameness in two figures which are 
identical, but not in the same position 
on the page, or will, positively, indi- 
cate by some word or action that they 
would be the same if one or the other 
were turned part way around. 

The portion of the study important 
for consideration was a test of dis- 
criminative perception in the selection 
of a design regardless of position such 
as tho perception of diamonds verti- 
cally and horizontally placed in tho 
first test period, and of two spoons, 
vertically and horizontally placed in 
the second test period. The tests 
were given to 226 children between the 
ages of two years seven months nnd 
nine years three months. In the tests 
the scores depended on the number of 
correct perceptions including the ac- 
curacy of orientation. 

The conclusions were that the ori- 
entation on the page of plane figures 
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appears to riae rather suddenly as a 
factor in their perception between the 
ages of live and six, or between the 
Btandard kindergarten age and the 
standard first grade ago. The break 
is apparently rather sudden for the 
individual child with little or no transi- 
tion; and for the group it may be 
located much more exactly than one 
might expeot. The degree of simi- 
larity with the figures used in the per- 
ception tests seems to bear little or no 
relation to the reaction toward the 
orientation of the figures on the part 
of the child. 

Piaget (7) holds that young children 
are unable to interpret relationships 
unless they are definitely concerned 
with themselves. On the other hand, 
Isaacs (4) and Hnzlitt (2) found that 
children at a very young age were able 
to perceive and respond to relations 
that involved fine discriminations and 
a certain knowledge of relationships, 
but were unable, in many cages, to 
state these relationships because of 
their limited use of language, Other 
investigators interested in a child's 
ability to make judgments found that, 
in general, young children were able 
to see relative differences before they 
were able to state them. 

A study of the Learning of Abstract 
Cancepls of Size was undertaken, by 
Hicks and Stewart (3), This is, as far 
as could be ascertained, the only 
experiment which deals with the 
abstract concepts of size irrespective 
of color or form and is of particular 
Interest, 

The problem was to test two to five 
year old children on their ability to 
learn to select the middle size of three 
boxes, Six boxes were used. They 


were cubes open on one aide and varied 
in size from fourteen centimeters to 
four centimeters. All were covered 
with red paper. A small toy was 
always placed under the middle- 
size box in order to help motivate its 
selection and to identify the correct 
response to the child. 

The 0 boxes made up 4 series with 3 
boxes in each. Each series was pre- 
sented in such order that after a child 
had learned to select the middle-size 
box in one group, he was shown a new 
combination from which the largest 
box of the previous series had been 
dropped and a new smallest box added, 
By varying the position of the boxes 
during each series the factor of posi- 
tion as a possible basis of learning was 
eliminated. During a single practice 
period the 6 positions of a series were 
repeated 5 times. Thus 15 trials or 
choices were made by a child in the 
course of each practice period. Each 
series was presented until the child 
made a perfect record on the 15 trials 
constituting a practice period. The 
next series was presented at the next 
practice period. A child was dropped 
at the end of the sixth practice period 
if he did not get more than a third 
of the responses correct. The inter- 
val between practice periods was 
never less than one or more than three 
days. 

There were 40 children used in this 
experiment: 10 in each group for ages 
two, three, four and five years. The 
examiner placed a screen in front of 
the boxes when arranging them; then 
said, "now we are going to play a new 
game. Here is a middle-size box, a big 
box (pointing), and a tiny box (point- 
ing). There is a toy under the middle- 
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size box, but there is nothing under the 
big box or tiny box (lifting each box.up 
to demonstrate) . Remember, the toy 
ia always under the middle-size box,” 
Before beginning the test on the 
succeeding days, the examiner said, 
"do you remember how we played our 
game? The toy was always under the 
middle-size box. All right, find the 
toy for me." 

The authors summarize their results 
as follows: The test was beyond the 
ability of 0 of the 10 two-year-olds; 
62 per cent of the choices of the 9 
children who failed the test were 
made on the basis of the position of 
the box; the 31 children who completed 
the test gave almost no evidence of 
selection on the basis of position; the 
number of errors and the number of 
practice periods decreased with ago; 
Buccesa in learning the test correlated 
highly with the mental age for 10 of 
the three-year-old children; direction 
of attention to the boxes and nn 
interest in making the correct choices 
were factors in success; the children 
who completed the test confused the 
middle-size box with the largo one 
twice as often as with the smallest 
one; 68 per cent of tlio errors made by 
the 31 children who completed the 
test were on Series 1. Once having 
learned the concept of middle-sizene&s 
in tho first series of boxes, they were 
able to apply this concept to the 
succeeding series. 

The writer's experience with chil- 
dren under experimental conditions, 
leads her to think that the low per- 
centage of success among the younger 
groups might have been due to the 
long practice periods. The authors 
state that "direction of attention to 


the boxes and an interest in making 
correct choices were factors in suc- 
cess." Since a child was obliged to 
complete a practice period at one 
sitting, and since each practice period 
required 15 trials or choices, is it any 
wonder that a two-year-old child 
lost interest? Another factor which 
the writer questions is that a child 
was dropped at the end of the sixth 
practice period if he did nob get moro 
than a third of the responses correct* 
This ia requiring the same standard 
for tlio two-year-olds that was re- 
quired of the five-year-olds. To Bay 
that a two-year-old cannot learn to 
select tlio middle-Bize of 3 boxes 
because ho takes a greater number of 
trials to do so, is hardly correct. It 
would be interesting had the experi- 
menters found out how many trials 
were required of each age group, 

PROBLEM 

This investigation, a report of which 
follows, is concerned with the develop- 
ment of the concept of magnitude. 
The major problem was a study of a 
child's development of the concepts of 
big, little, and middle size, irrespective 
of the particular sizes presented. The 
experiment covered a period of several 
months. In this experiment there 
were three series of tests given: A 
preliminary series, or Series X; a series 
forming the main study, or Series Y ; 
and a supplementary series, or Series 
Z in which colored cards were em- 
ployed. Tho children who reacted in 
this study were enrolled in tho Child 
Institute of the Johns Hopkins Uni- 
versity. They ranged in ago from two 
to four and a half years at tho begin- 
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ning of the study, Tho records of 34 
children wo used. There we 20 
boys and 14 girls. 

Method and Results 

Series X . The materials used in the 
preliminary series of this experiment 
were as follows: 3 bright red toy auto- 
mobiles measuring 4J inches, 3 inches, 
and an 1£ inches respectively in 
length; 3 white paper circles tho 
diameters of which measure 4 inches, 
2J inches, and f inch respectively; 3 
white squares, the aides Of which 
measure 4 inches, inches, and 4 inch 
respectively. The automobiles were 
used because they were familiar to and 
liked by all the children. They were 
exactly alike except in Bize. The 
objects in Series X were presented 
in the following order: cars, circles, 
squares, and triangles, The children 
were allowed to play with the cars for 
a few minutes before they were placed 
in position for the experiment. If 
a child wanted to continue playing, 
lie was told that after playing the 
“game" with the experimenter he could 
play with the care alone for a few 
minutes. 

In the testing situation tho examiner 
placed the care on a tabic in front of 
tho child who sat opposite, then gave 
the directions; "Look at these (point- 
ing to objects) very carefully and give 
me tho one I ask you for. Give me 
the biggest one.” The first sentence 
of the above directions was repeated 
for each testing situation. The second 
sentence was varied according to the 
relative size of the object which the 
particular test situation called for. 
The positions Jn which the materials 
were presented, and the size which 


the examiner asked for, are indicated 
in the chart given below; 


Position 

1. Big, little, middle size 

2. Big, little, middle size 

3. Big, litilo, middle size 

4. Middle size, little, big 

5. Middle size, big, little 


Sites rqustted 

Big 

Little 

Middle size 
Middle Bize 
Middle Bize 


It will be noticed that the object 
intermediate in size was never placed 
in tho middle position in this series. 
The order of presentation and size 
requested, as given in. the chart, were 
followed for all materials used in 
Series X. The subject was given no 
indication of the correctness of his 
choice. Only one choice was required 
of a subject at each sitting, i.e. five 
sittings were necessary to complete 
Series X. 

Results. The results have been 
tabulated in various ways In order to 
find out what factors seemed to influ- 
ence a child's choice of a particular 
size. The data are analyzed for the 
number of errors made in response to 
requests for particular sizes of objects 
in relation to the other objects pre- 
sented and also for the order of pre- 
sentation with reference to size. The 
possible influence of the form of tho 
object is also considered. 

The data for errors made in response 
to requests for a particular size, cither 
big, little, or middle size, are given in 
table 1. By far the greatest number 
of errors were made for the middle 
size, fewer for the little one, and least 
for the big one. We find that 88 per 
cent of the choices were correct when 
the big object was requested, 68 per 
cent when the little object was re- 
quested, and 48 per cent when the 
middle size was requested. The per- 
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centage of errors in 20 choices ranged 
from zero to eighty per cent, with a 
mean of 41.6 per cent of errors for the 

TABLE V 
iSeries X 


Errors made in relation io size requested 


REACTOR 

AQB 

Hurrkr op 

RRRORU 

| 

0 

a 

a 

I 

l 

Shra 

requested 

moj. 

.8P 

s> 

s 

a 

S 

a 







per c*nl 

1 

2~1 

4 

3 

7 

14 

70 

2 

2- 

0 

3 

0 

3 

16 

3 

3-4 

0 

2 

7 

9 

45 



0 

2 

m 

2 

10 



0 

0 

12 

12 

60 



0 

0 

10 

ED 

60 



0 

2 

11 

13 

65 



m 

1 

12 

13 

66 



m 

4 

8 

16 

80 



0 

0 

0 

0 

00 

n 


0 

0 

12 

12 

60 


2-5 

0 

4 

12 

18 

80 


3-2 

0 

3 

12 

15 

76 


2-4 

2 

i 

9 

12 

60 


3-7 

0 

0 

0 

0 

00 


4-6 

0 

0 

8 

8 

40 


4- 

0 

0 

1 

1 

05 


4-6 

0 

0 

0 

0 

00 


■ 

0 

2 

11 

13 

66 


1 

2 

4 

9 

15 

75 


■ 

m 

ED 

m 

2 

10 


1 

0 

i 

i 

2 

10 


1 

0 

0 

ED 

0 

00 

24 


0 

0 

0 

0 

00 

25 


0 

0 

12 

12 

60 

Total errors J 

12 

32 

156 

200 


Number of choices. . . 

100 

100 

300 



Per cent wrong 

12 

32 

52 



Per cent correct 

88 

68 

48 




group. Five children out of 26 chose 
correctly for all selcctione of the three 
sizes. These children ranged in ago 
from three years eleven months to 


four years eight months. The great- 
est number of errors made for the three 
Bizea was 16 out of 20 choices> made by 
2 children, 1 three years and eleven 
months old, and the other two years 
and five months old, 


TABLE 2 


jSeriea X 

Percentage correct for order of presentation 


PERCENTAGE CORRECT 


REACTOR 


Order prevented 



BLM 

MLB 

MBL 

I 

41 

25 

00 

2 

76 

100 

100 

3 

60 

100 

25 

4 

83 

100 

100 

6 

67 

00 

00 

6 

67 

00 

50 

7 

50 

00 

26 

8 

58 

00 

00 

0 I 


100 

loo 

10 

33 

00 

00 

11 

67 

00 

00 

12 

33 

00 

00 

13 

41 

00 

00 

14 

58 

00 

26 

16 

100 

100 

100 

18 

67 

00 

100 

17 

02 

100 

100 

18 


100 

100 


58 

00 

00 


17 

00 

76 

21 

83 

100 

100 

22 

83 

100 

100 

23 


100 

100 

24 


100 

100 

25 


00 

00 

Mean . . , ■ • 

G8 

45 

52 


The mean per cent of correct choicogi 
for the order of presentation, BLM 
(big, little, and middle size) in which 
all 3 sizes were requested, was 68. 
For the order MLB, in which only 
the middle size was requested, Lhoro 
was a mean per cent of correct choices 
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of 45. Tho data for individual chil- 
dren are given in table 2. With tho 
exception of one child, we find that 
the children were either 100 per cent 
correct in their choice of the middle 
size for all forma presented, or were 100 
per cent incorrect. Eleven out of the 
25 children were 100 per cent correct, 
The mean per cent of correct choices 
of the middle size in tho order MBL 
waa 52. There were 11 children who 
were 100 per cent correct in their selec- 
tions in this order of presentation. 

Another faofcor involved in the 
problem was the difference in form of 
the objects used. In tabic 3, the 
number of errors made for each of tho 
forms presented are given. As has 
been stated ahove, the cars were used 
because of their immediate appeal. 
On the whole, fewer errors were made 
with the cars than with the geometric 
forme, the circles, squares, and tri- 
angles; but the difference was slight. 
Sixty-three per cent of the choices in- 
volving the cars were correct, 68 per 
cent correct for the circles, 59 per cent 
correct for the squares, and 60 per 
cent correct for tho triangles. 

Summary. The results indicate 
that more children were familiar with 
the idea of big in relation to the other 
two sizes presented than they were 
with little or middle bIzg, Only 4 out 
of the 25 children made errors in their 
selection of tho big forms, while 13 
made errors when selecting the little 
one, and all but 7 made errors in their 
choice of the middle size form. The 
ages of the 4 children who made errors 
for the big form were two years one 
month, two years four months, two 
years seven months, and three years 
cloven months, These children made 


errors in their selections of the little 
and middle size forms also. Among 
those who made no errors in their 

TABLE 3 

Series X 


Errors made in relation to form presented 
without reference to size requested 


MAOTOB 

i 

c hub 

fci\ncmd 

HAD* 

Forma 

presented 

i 

l 

3 

1 

O 

i 

8 

| 

1 

' 

2 

4 

4 

4 

14 

2 

0 

1 

1 

1 

3 

3 

1 

3 

3 

2 

0 

4 

0 

1 

0 

1 

2 

5 

3 

3 

3 

3 

12 

8 

2 

2 

3 

3 

10 

7 

3 

3 

4 

3 

13 

8 

3 

3 

4 

3 

13 

9 

4 

4 

4 

4 

10 

10 

0 

0 

0 

0 

00 

11 

3 

3 

a 

3 

12 

12 

4 

4 

4 

4 

10 

13 

3 

4 

4 

4 

15 

14 

3 

3 

3 

3 

12 

16 

0 

0 

0 

0 

00 

10 

2 

2 

2 

2 

a 

17 

1 

0 

0 

0 

1 

18 

0 

0 

0 

9 

00 

10 

3 

4 

3 

3 1 

13 

20 

3 

5 

3 

4 

IS 

21 

1 

1 

0 

0 

2 

22 

2 

0 

0 

0 

2 

23 

0 

0 

0 

0 

00 

24 

0 

0 

0 

0 

00 

26 

3 

a 

3 

3 

12 

Tottvl errors 

40 

63 

51 

60 

200 

Number of ohoicos. 

126 

126 

126 

125 


Per cent wrong 

37 

42 

41 

40 


Per cent correct, . , , 

03 

58 

50 

60 



selection of the big forms there wore 
4 who were not three years lod. Thoy 
ranged from two years to two years 



Thrum: Concepts of Magnitude 


127 


and eleven months, It would appear 
therefore that age had very Little* if 
any, influence over the accuracy of 
selections. 

It is difficult to determine what 
effect the order of presentation of the 
three sizes had upon the choices, In 
the positions MLB and MBL, in 
which only the middle size was re- 
quested* more errors were made in the 
first of these positions than In the 
second, but whether this was duo to 
the position or to a learning factor, it 
is impossible to say. 

Another factor which waa analyzed 
in order to determine its effect upon 
the accuracy of selections was the 
difference in forms presented. Al- 
though the cars, which were presented 
first, were chosen correctly more often 
than the three geometric forms, the 
difference was not great, and the 
difference in relative accuracy among 
the geometrio forms was negligible. 
It appears therefore that the various 
forms used had no appreciable influ- 
ence on the correctness of the choice. 

The accuracy of selections in this 
scries seems to lmvo been determined 
by the previous experiences of the 
child, rather than by any faotors 
involved in the experiment itself. 

Method and Result 

Series K. Following the prelimi- 
nary series which was intended pri- 
marily to secure cooperation and 
understanding of Instructions, Series 
Y was given. This series was pre- 
sented to a group of 15 children twice, 
and to a group of 19 children once only, 
A retest was given to one group after 
an interval of 6 months to obtain an 
indication of the effect of ordinary 


experiences upon the development of 
concepts after the stimulation of the 
test experience, The materials were 
sets of black cardboard circles, squares, 
and triangles differing in size by 1 
inch, i inch, and { inch in diameter or 
length of side. The largest circle 
was 3 inches in diameter and the 
smallest 1 inch; the largest Bquaro and 
triangle measured 3 inches on a side, 
and the smallest measured 1 inch. 
For each geometric form the order of 
placement relative to Bize was the 
same: that is, 

Circles Squares Triangles 

13LM MBL LMR 

B represented big, L represented little, 
and M represented middle Bize. 
There wero five steps which involved 
varying differences In the sizes of the 
forms used. The first step included 
forms that differed from each other 
by 1 inch in diameter or length of aide, 
the second by J inch, and the third by 
i inch, In the fourth step there was 
a difference of 1 inch betweon the 
biggest and middle eizo card; in the 
fifth there was J inch between the 
biggest and the middle size card, and 
{ inch between the middle size and the 
little card. A sixth step was intro- 
duced in which all the three forms used 
were 1 inch in diameter or in length of 
side. The last step was used as a 
check on a child’s understanding of 
the problem. The remarks made by 
the children were recorded by the 
experimenter. The directions were 
the same as for the other five steps, 
Le, the child was requested to give the 
examiner the biggest, littlcst, or mid- 
dle size one. As in Series X, the geo- 
metric formB were placed on a tabic 
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in front of a child who sat opposite the 
examiner. 

The positions in which the formB 
were presented and the sizes requested 
are indicated in the following chart: 

Group A 

Circles, Poaition BLM. Big requested in 
the aix a tops, 

Squurca, Position MBL. Big requested in 
the bJx stops. 

Trionglos, Position LMB. Big requested in 
the six stops. 

Group B 

Circles, Position BLM. Little requested 
in the six stops, 

Squares, Position MBL. Little requoeted 
in the eix steps. 

Triangles, Position LMB. Little re- 
quested In the six atepa, 

Group C 

Bame Forms and poBitionB as in Groups A 
and B. Middle size requested. 

In this series the middle size was put 
in the Intermediate position once* A 
child was requested to make only three 
choices a day. He was, for example, 
asked to select the big size form in the 
first step of the first group above, for 
the circles, squares, and triangles. 
The next day, he completed the second 
step in which tho differences in size 
of the forms varied from the preceding 
step, This procedure was continued 
until he had finished tho six steps for 
the three forms, A similar procedure 
was followed for the second group B, 
in which the little si ze was requested, 
and for the third group C, in which 
the middle sizo was requested. The 
directions given were the same as those 
used In tho preliminary series; that is, 
the child was requested to give tho 


examiner the biggest, littlest, or middle 
size one according to the particular 
test situation. 

Results, The same factors were 
considered in the tabulation of the 
results of this series os were considered 
in Series X. 

In table 4, the number of errors 
made in relation to the size requested 
is given. We see that although the 
number of children who wore correct 
in their selection of the big forma was 
lees than the number of those who 
were incorrect in their selection of the 
little forms, the total number of errors 
made to the request for the biggest 
was greater than for the little form, 
Ten children made 61 errors in the 
selection, of the biggest and 12 chil- 
dren made 48 errors in the selection of 
the little card. This gives a percent- 
age of correct choices of 88 for the 
biggest and 91 for the littlest form. 
The number of errors made in select- 
ing the middle size was significantly 
larger. Only 6 out of 34 children were 
constantly correct in their selection of 
this size, There was a total number 
of errors for tho group of 264, which 
gave a percentage of correct choices 
of only forty-eight. The six children 
who were correct in their selections of 
this size were correct also in all their 
selections of the big and little formB. 
The youngest child to choose all forme 
correctly was three years and threo 
months; the others ranged from three 
years and seven months in age to four 
years and eight months. The per-* 
centago of errors in 45 choices ranged 
from zero to sixty-seven, with a mean 
of 22. 

The various arrangements of the 
sizes used made it possible to have 0 
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TABLE 4 
Series Y 


Errors made in relation to size requested 


bkactob 

AGE 

TOi 

* 

VMB 

Rim 

lues 

3 

a 

tR O 
OH4 

-*d 

I 

s 

r 

} 

pin 

C*HT 

innonu 
IN 46 
caoictt 

1 

2-4 

1 

■ 

E 


n 

2 

2^3 

m 

0 

m 


E9 

3 

3-1 

0 

0 

2 

2 

04 

4 

3-6 

E 

0 

0 

E 

00 

6 

3-4 

B 

0 

1 

1 

02 

0 

3-0 

B 

2 

2 

4 

09 

7 

3-1 

E 

0 

11 

11 

24 

8 

3-6 

1 

0 

15 

EE 

35 

0 

4-2 

4 

0 

2 

6 

13 

10 

4-1 

0 

0 

14 

14 

31 

11 

3-1 

E 

0 

12 

12 

24 

12 

2-8 

E 

0 

12 

12 

24 

13 

3-5 

0 

1 

IQ 

u 

24 

14 

2-4 

13 

0 

E 


40 

15 

3-0 

E 

0 

E 


00 

16 

4-8 

0 

0 

B 


00 

17 1 

4-2 

0 

0 

E 


00 

IB 1 

4-8 

0 

2 

, B 

7 

15 

10 

3-7 

E 

1 

EE 

EE 

35 

20 

2-11 

4 

2 

7 

13 

20 

21 1 

2-7 

m 

3 

14 

23 

61 

22 

3-10 


0 

8 

8 

18 

23 

4-10 I 


0 

E 


00 

24 | 

4-8 

0 

0 

0 


00 

25 

4-10 

E 

0 

1 

I 

02 

26 | 

4-n 1 

o 

11 

m 

7 

15 

27 

3-7 


0 

16 

21 

47 

28 ' 

3-8 


0 

8 

8 

18 

29 

2-3 ] 

7 

10 

11 

28 


30 

3-6 

E 

0 

1 

1 

02 

31 

2-3 

3 

15 

12 

ETC 

67 

32 

2-5 

11 

3 

12 

20 

58 

33 i 

3-0 

E 

E 

15 

15 

33 

34 1 

3-0 1 

0 

B 

16 

21 

47 

Tqtal errors 


48 


373 


Number of choices . , . 


510 

SB 



Per cont wrong 

12 

EE 

62 



Per cent correct 

88 



i 

48 




TABLE 5 
Series Y 


Percentage o] correct responses for varying 
differences between size oj form requested 
and of form selected 


KKACTOH 

DlfTERlNCn Iff iKcnin between 
DlAMlTTJSR* OR LTBNQTH OP RIDER 

MEAN 

1 

11 

1 

1 

\ 

V 

1 

100 

83 

07 

100 

70 

01 

80 

2 

100 

mm 

83 

100 

80 

72 

80 

3 

mm 

PS 

jiff 

100 

100 

95 

00 

4 

100 

100 

Bj 

100 


mm 

100 

5 


100 


100 

WK 

ES 

00 

6 

ffti 

100 

Rd 

100 

■W 

78 


7 


100 

ft 

100 


72 

02 

8 


100 


100 


ED 

88 

0 


100 

80 

100 


83 

05 

10 
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83 

100 

m 

72 

89 

11 


100 


100 

80 

67 

01 

12 

R 

100 

06 

100 

so 

72 

01 

13 

RB 

100 

83 

100 

87 

78 

01 

14 

100 

100 

83 

100 

70 

46 

83 

16 

100 

100 

E2 

100 



10(? 

10 

100 

100 

B 

100 

jffl 


100 

17 

100 

100 

m 

100 

fffi 

Effi 

100 

18 

100 

100 

83 

100 


R!C 

95 

10 

100 

100 

85 

100 

WPm 

60 

87 

20 

67 

100 

78 

100 

87 

83 

86 

21 

100 

100 

Ky 

100 

Tw 

Til 

82 

22 

100 

100 


100 

80 

se 

06 

23 

100 

100 

R 

100 

■ f 



24 

100 

100 


100 


Eft 


26 

100 

100 

R5 

100 

R5 

R!r! 

00 

26 


100 

■ 

100 

R 

83 

05 

27 

fij 

07 

78 

07 


M 

70 

28 


100 

m 

100 

87 

78 

04 


83 

83 

B 

83 

03 

67 

72 

30 

EE 

100 

m 

EE 


05 

00 

31 

33 

60 

« 

50 


83 

54 

32 


07 

72 

67 


\Wm 

08 

33 


100 

83 

100 

80 

67 

88 

34 


100 

78 

100 

73 

50 

84 

Mcrin , 

05 

05 

87 

■ 

86 

■ 



size differences in the 0 steps of this 
phase of the experiment. Table 5 
shows us the percentage of correct 
responses for varying differences be- 
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tween tlie eiso of the form requested 
and tlio form selected. The actual 
measurements of these differences in 
inches were 2; 1.5; 1; 0.75; 0.50; and 
0,25. The mean per cents of correct 
choices for the group of 34 children for 
these differences between the size of the 
form requested and the form selected 
were 95, 96, 87, 00, 86, and 70, respec- 
tively. These percentages indicate 
greater difficulty for the smallest 
differences In size of forms, with the 
oxccplion of the one inch difference, 
This variation in trend appears to bo 
due to a few low scores for that size 
difference that were highly influential 
upon the mean for bo small a group. 
The trend toward greater difficulty 
with smaller size differences is indi- 
cated by the decrease in percentage 
correct for the majority of the group. 
In this table will be found also the 
mean of the percentages of correct 
choices for each child for all these size 
differences, The range was from fifty- 
four to one hundred per cent correct, 

The results were analyzed with 
regard to the possible effeofc of the 
order of presentation of the three sizes 
upon the accuracy of selections. Ta- 
ble 0 shows that the mean percentage 
of correct selections for the three 
orders BLM, MBL, and LMB web 
76, 75, and 76, respectively. This 
would indicate that the order of pres- 
entation did not influence the selec- 
tions. 

The number of errors made by each 
child for each of the three forms used 
•was approximately the same. Nine 
children made all their selections of 
may be seen in table 7. The total 
number of errors made for each form 
circles and squares correctly, and 10 


children made their selections of 
triangles correctly. 

TABLE C 
Series y 

Percentage correct for order of preeenlation 

I FXRCINTAqBJ CORRfeOT 


hb actor | Order presented 



HLM 

MDL 

LMD 

1 

47 

47 

53 

2 

67 

07 

73 

a 

87 

100 

100 

4 

100 

100 

100 

5 

03 

100 

100 

6 

03 

80 

100 

7 

73 

73 

80 

a 

60 

07 

67 

9 

67 

73 

67 

10 

03 

03 

73 

11 

73 

73 

73 

12 

80 

73 

67 

13 

67 

67 

63 

14 

47 

47 

60 

15 

100 

100 

100 

16 

100 

100 

100 

17 

100 

100 

100 

18 

87 

73 

03 

10 

60 

67 

67 

20 

73 | 

80 

00 

21 

67 

33 

47 

22 

80 

87 

80 

23 

100 

100 

100 

24 

100 

100 

100 

26 

100 

03 

100 

26 

87 

80 

87 

27 

63 

53 

63 

28 

100 

73 

73 

20 

27 

53 

33 

30 

100 

100 

03 

31 

40 

33 

27 

32 

47 

40 

40 

33 

67 

67 

67 

34 

40 

00 

60 

Mean. , , 

76 

75 

70 


Only 16 children commented on the 
sixth step of this series in which all 
three sizes of the 3 forms presented 
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TABLE 7 
Series Y 

Errors made in relation to form presented 
uriffout reference to size requested 


number or sdborb 


heactoh 

Poiilllon and form presented 

Total 

DLM 

Ciroloa 

M0L 

Squares 

LMD 

Triangles 

1 

8 

8 

7 

23 

2 

5 

5 

4 

14 

3 

2 

0 

0 

2 

4 

0 

0 

0 

00 

& 

1 

0 

0 

1 

0 

1 

3 

0 

4 

7 

4 

4 

3 

11 

8 

6 

5 

5 

10 

0 

1 

1 

4 

0 

10 

5 

4 

5 

14 

11 

4 

4 

4 

12 

12 

3 

4 

6 

12 

13 

5 

5 

1 

11 

14 

a 

8 

0 

22 

15 

0 

0 

0 

00 

10 

0 

0 

0 

00 

17 

0 

0 

0 

00 

18 

2 

4 

1 

7 

10 

0 

5 

5 

10 

20 

4 

3 

6 

13 

21 

1 5 

10 

8 

1 23 

2? 


2 

3 

8 

23 

0 

0 

0 

00 

24 

0 

0 

0 

00 

25 

0 

1 

0 

X 

20 

2 

3 

2 

7 

27 

7 

7 

7 

21 

28 

0 

4 

4 

8 

20 

11 

7 

10 

28 

30 

0 

0 

1 

1 

31 

0 

10 

11 

30 

32 

8 

0 

9 

20 

33 

5 

5 

6 

15 

34 

9 

0 

0 

21 

Total errors , . 

124 

127 

122 

373 

Number of 





choices 

510 

510 

510 


Per cent 





wrong 

24 

25 

24 


Per cent 





correct. . . , . 

70 

76 

70 



were alike. All the other children 
selected a form without saying any- 
thing. The remarks are recorded 
below. The numbers representing 
particular children correspond to those 
used in the tables. 

These comments give emphasis to 
the results from the other forms in 
showing that some children have a 
clear perception of relative differences. 
Some children show stability in judg- 
ments of size relations and others 
appear less secure, indicating that the 
ages studied form a period of rapid 
development of concepts of magnitude. 

Summary , The results of Scries Y 
are in agreement with those found in 
the preliminary aeries, Tho majority 
of the children had little trouble In 
making their selections when the 
biggest and tho littlest forms were 
requested, but most of them seemed 
unablo to select the middle size of tho 
three forms, regardless of tho actual 
differences in size between the forms. 
Although the largest differences were 
between the two extremes of the three 
presented, the differences between tho 
middle-size In relation to tho other 
two wore largo and tho children had 
no difficulty in reacting to those 
differences when they involved selec- 
tions of the big or little. 

The concept of middle-si zedness 
proved to be much more difficult than 
thftt of big or little size. As has been 
pointed out, the factors of age, order 
of presentation, and forms used seemed 
to have been insignificant in their 
influence upon the accuracy of selec- 
tions. 

Retest, Series Y. A retest in Series 
Y was given to a group of fifteen chil- 
dren after a summer vacalion. This 
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effect their experiences during those 
four months would have upon the 
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accuracy of their selections, and io 
rofamiharize the children with the teat 
situation before introducing the next 
phase of the experiment. The method 
of procedure was the game as that used 
in the original test. 

flcsuKs. The children made no 
errors in their choices of the big forms, 

TABLE 8 
Scries Y, Retest 
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as is shown in table 8, only 2 errors 
when making a selection of the little 
form, and 75 errors when selecting 
the middle-size forms. Three children 
made all their selections of the 3 sizes 
correctly, The percentage of errors 
in 45 choices ranged from zero to 
thirty-three, with ft mean of 11, 


The mean percentages of correct 
choices for the six differences in size 
between the forms requested and those 
selected are tabulated in table 9, 
For the size differences of 2, lj, 1, 
i, and { inches we find mean percent-* 
ages of 109, 100, 99, 100, 94, and 87 
respectively, In other words, the 
difference of 2 inches, inches, and 
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} inch were chosen correctly 100 per 
cent of the time; the difference of 1 
inch was chosen correctly 73 per cent 
of the time; that of ^ inch was chosen 
correctly 40 per cent of the time; and 
the difference of { inch 20 per cent of 
the time. 

Table 10 shows us the mean per- 
centage of correct choices lor the order 
of presenilation. We see Lliitl for the 
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order BLM the group made a mean 
percentage of correct selections of 87, 
for the order MBL a moan percentage 
of 87, and for the order LMB a mean 
percentage of 92, 

An analysis of the number of errors 
made for the three forms used is shown 
in table 11. We find that 18, or the 
fewest errors, were made for the tri- 

TABLE 10 
i Series Y x Retest 

Percentage correct for order of presentation 
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angles, 30 for the squares, and 29 for 
tho circles, 

A comparison of tlie first and second 
testa in Series Y shows ua ft decided 
improvement in the reteat. There 
were 24 errors in the selections of the 
big forms in the first tost and none in 
the retest. In tho selections for the 
little forma in the firat tost there were 
5 errors and in the retest only 2, In 
the selections of the middle-size forms 


there were 119 errors in the first test 
and 76 in tho retest. Ono child who 
had made 14 errors out of 16 selections 
for the middle-size form in the first 
test made no errors for this size in tho 
retest. 

TABLE 11 
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The trend for the mean percentages 
of correct choices for the varying 
differences between the size of the 
forms requested and those selected is 
the same for the retest as wo found in 
tho first teat. All the children Im- 
proved in their individual selections 
for the six differences except three. 
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The mean percentages of correct 
choices for these three children showed 
the largest decrease to be four points. 

The mean percentages of correct 
selection for the order of presentation 
for the retest showed a considerable 
improvement, with a similar trend 
toward greater accuracy in selection 
of the middle-size form when it was 
presented in the middle position. 
Similar results were found in the 
analysis of the number of errors for 
the forms presented. 

Method and Results 

Series Z t Colored Forms, Colored 
forms were introduced in an attempt 
to find out whether the children would 
be influenced by color when tho choice 
was to be made for size. It was 
assumed that the introduction of 
color might have an index of reliability 
of previous selections, The material 
for this series consisted of a set of 
colored geometric forms, circles, 
squares, and triangles of the same 
dimensions as those used in Series Y. 
They were presented in similar manner 
with the same size relationships main- 
tained step by step as had been used in 
Series Y. In this series the sixth stop 
in which all three forms were the same 
size was omitted. In the order of 
presentation of the colors, care was 
taken not to have any color occur more 
often than another, or in any position 
more often than another. The colors 
used were red, blue, yellow, and 
green. Black forms were mixed with 
the colored ones. 

Instead of requiring the children to 
complete only one stop of the experi- 
ment a c^ay, as had been done in Scries 
X and Series Y, they were requested 


to complete 3 stops 1 day and 2 the 
next, The 3 steps required nine 
choices a day, which took, at most, 
ten minutes. If, for any reason, the 
experimenter decided that a child was 
not concentrating on the task, the test 
period was shortened and ho was 
requested to make only three choices- 
This series was presented to 24 chil- 
dren. 

Results . Table 12 is a tabulation 
of the number of errors made in rela- 
tion to the size of the form requested. 
We find that all the children except 
three were able to make correct selec- 
tions when tho biggest forms were 
requested, Those 3 children made 10 
errors. Six children wero incorrect in 
their selections of the Uttlcst forms, 
and they made 20 errors altogether. 
These low percentages of errors, 4 per 
cent for the big form and 5 per cent for 
the little form, were not found for the 
middle size, When this size was 
requested 18 children made 140 errors, 
giving us a percentage of errors of 38, 
which is a considerable decrease in 
accuracy. Only 6 children were 100 
per cent correct in all their selections 
of the 3 sizes. 

Data for an analysis of the results 
with respect to the percentage of cor- 
rect responses for the varying differ- 
ences between the size of the form 
requested ftnd tho form selected are 
given in tabic 13. There were 6 
possible differences, measured in 
inches, between the diameters or 
length of sides of the forma used. We 
find a mean per cent correct for the 
group of 08, 98, 91, 98, 90, and 84, for 
the differences of 2, 1^, 1, nnd i 
inches respectively. The 2 children 
who chose incorrectly when there wero 
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differences of 2 inches, 1 j inches, and 
{ inch between tho size of the form 
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percentage of correct choices was 
greatest for the triangles, the 3 sixes 
of which were always placed in the 
order LMB. If the differences be- 
tween the triangles and tho squares 
and circles had been greater, we may 
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In table 14, wc found that the mean sizes had as little influence upon the 
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accuracy of selections in this series as 
in the two previous series. The mean 
per cent of correct choices for the 
orders BLM, MBL, and LMB were 
82, 84, and 86, respectively. The 

TABLE 14 
Series Z 

percentage correct for order of presentation 
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triangles was 05, 60, or 62 errors re- 
spectively. Tho greatest number of 
errors made by a child wag 20 out of a 
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for the circles, 8 for the squares , and 
0 for the triangles. 

An analysis of tlio relative accuracy 
of choices involving five colors, includ- 
ing black, is based upon data given in 
table 16. Wo ace that the mean per- 
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centages of correct selections for blue, 
green, Ted, yellow, and black were 86, 
85» 86, 83, and 82, respectively. The 
small differences in errors for the vary- 
ing colors indicate that the color of the 
form had little influence upon the 
selections made for relative size. 
Although there wore 10 errors made 


in the selection of the big form, all of 
them were made by the group of chil- 
dren numbered in table 12 from 
twenty-six to thirty-four, The entire 
series of testa from X to Z had been 
presented to these children within a 
period of six months, The first group 
of 16 children received the teats over a 
period of a year and three months. 
They received also a re teat in Series 
Y which gavo them greater familiarity 
with the test, and a period during 
which added experiences doubtless 
increased their ability to gee abstract 
relationships. None of the 15 children 
mado an error when selecting the big 
form in this series. Since wo find the 
same trend in the selections of both 
the little and middle-size forms, the 
lengthened period and additional test- 
ing were doubtless influential factors 
in. the selection of all three sizes. 
Six children out of nine who were given 
all 3 series during six months chose the 
big form correctly. They included a 
child of four years and eleven months, 
and one two years and seven months. 
Age does not seem to have been any 
more influential in this series than in 
the two previous series, except that 
the two children who mado the greatest 
number of errors in all their selections 
were the youngest in the group. How- 
ever, the child who came third in the 
total number of errors was the oldest 
in the group. Two children made all 
their selections for the middle size 
forms incorrectly. They both chose 
the smallest forms which were in the 
intermediate position when the middle 
size was first requested. These chil- 
dren were three years and four months, 
and fouT years and eleven months of 
age. 
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Summary , In Series Z, we have 
considered the factor of color as an 
influential factor in selection for rela- 
tive size. We find that the results 
resemble closely those found in Series 
Y. The results from the color series 
give additional evidence of the greater 
difficulty in perception of the relation 
of middle size than for that of little 
or big. It is also shown that, in 
general, the greater the difference 
between forms, the more accurate is 
the choice. This is in agreement with 
the results of Series Y. We have also 
found that age, form, and tho order 
in which the sizes were presented have 
probably not been determining factors 
in the choices. 

The introduction of colored forms 
which might be assumed to introduce 
an interfering factor gives results that 
emphasize the early development of 
the concept of magnitude, though 
particular relations between sizes of 
objects, as middle size, are not equally 
developed at a given age. 

CONCLUSION 

The results from this study show 
that at the age of 3 years some chil- 
dren have developed concepts of 
magnitude though instability in per- 
ceptual reactions to varying relations 
between the sizes of objects is mani- 
fested. Inaccuracy in response to 
Borne situations does not indicate 
absence of a concept of size. This is 
indicated by the large percentage of 
children who make correct responses in 
selection of the largest object, though 
in another series that same object may 
have been the smallest. There is a 
perception of the relative difference in 
size, Correct choices of the smallest 


object were not so frequent as for the 
biggest though many children of the 
group were consistently correct. 

The perception of the middle-size 
relation, in which the oluld must per- 
ceive that one object is smaller in rela- 
tion to another object though it Is 
correspondingly larger than the third 
object, is not a well developed concept 
at the ages studied. However, Borne 
children under five are capable of 
making correct responses in situations 
demanding the perception of inter- 
mediacy, 

The extent of the differences in size 
influences slightly the response made. 
If the differences in size between 
objects are very small, the discrimina- 
tion of the differences becomes diffi- 
cult, and the perception of relativo 
differences becomes increasingly in- 
accurate, With the size differences 
presented in this study, the three rela- 
tions were perceived for all sizes 
though the middle-size relation was 
more difficult to perceive. Responses 
to the Bmaller size differences Bhow 
slight increase in inaccuracy. 

The tests for stability of tho con- 
cept of magnitude— the color scries 
and the presentation of a series with 
no difference in size of objects — su In- 
stantiate the conclusion tlmt some 
children develop a concept of magni- 
tude earlier than others. Other 
children perceive differences in size 
but are not stable in perception of 
relative differences, under the varying 
conditions of presentation. 

Individual differences in response 
da not clearly indicate definite age 
differences in the ability to select 
objects with reference to relative size. 
There is a trend toward less accuracy 
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in tho younger children but some of 
this group excel some in the older 
group. Below 3 years of age them 
was a tendency toward making the 
same selection throughout the series. 
This would seem a failure to interpret 
the instructions, Preference for cer- 
tain sizes or certain positions may have 
been influential, Control in the test 
procedure was not sufficient to state 
from the results whether the children 
perceived the relations. It is evident 
that some children 3 years of ago have 
formed a concept of magnitude. Tho 
results point to tho conclusion that 


tho children were not influenced in 
their selections by the forms of tho 
objects presented; that the sizes re- 
quested were presented in different 
orders did not seem to affeot their 
choices; and also that the introduction 
of color in the last series did not affect 
the accuracy of their choice, The 
children’s selections, then, must have 
been made after consideration of tho 
sizes themselves. The conolusion that 
the child’s, ability to make perceptual 
judgments was a basis of his ohoico, 
seems justified from the data pre- 
sented. 
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Inter-Relationships of Motor Abilities 
In Young Children 

Florence L. Goodenouoii and Russell C. Smart 


O NE of the questions which 
persistently intrudes itself in 
the study of motor skill has 
to do with the possible existence of a 
general factor of motor ability which 
is to some degree independent of varia- 
tions in age, sex, physical size and 
strength, intelligence and similar traits. 
Expressed somewhat differently, tho 
question is whether or not motor 
abilities involving different muscle- 
groups and differing in apparent com- 
plexity show any tendency to vary 
concomitantly in the Bamc individual 
when other factore, Buch as those noted 
above, are held constant. 

For many reasons, the optimum 
time to study this question seems to be 
the years of early childhood, before 
differential practice and unequal moti- 
vation from outside sources have too 
far complicated the results. Although 
it is recognized that even among chil- 
dren from two to six, important differ- 
ences in interests and experience un- 
questionably exist, nevertheless there 
can be no denial that whatever modi- 
fication of original behavior-tendencies 
may have been induced thereby, 
these modifying influences have had a 
far shorter time to exert their effects 
when the subjects arc studied in early 
childhood than is true in the case of 
adults. Childhood likewise acerns to 
bo the time when such questions as 


the existence of sex differences in 
pattern of ability is of most signifi- 
cance, since by tracing such differences 
backward to earlier and earlier ages 
there is greater possibility of ascer- 
taining their origin in nature or nur- 
ture. Another question which takes 
on particular significance if studied 
during the early years before interests 
and habits have become too firmly set, 
has to do with the persistence of 
individual differences In specific abili- 
ties over a period of time. This is a 
question which has provoked mnch 
discussion and a large amount of 
experimental investigation in the field 
of intelligence measurement, but one 
which has scarcely been touched as 
faT as motor skills are concerned. 

With the foregoing questions in 
mind, the Institute of Child Welfnrc 
at tho University of Minnesota under- 
took an investigation which was de- 
signed to throw some light on these 
problems. All children attending the 
nursery school and experimental kin- 
dergarten were given a series of brief 
tests of motor abilities at annual inter- 
vals. The testing schedule was so 
arranged that all children were tested 
at tho period mid-way between the 
annual birthdays, that is, at ages 2J, 
3$, 4^, and 54. The maximum 
amount of variation from the defined 
ago was one month ill either direction. 
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In the great majority of cases, the 
deviation from tho standard age was 
only a few days. Since motor abilities 
change eo rapidly with age during the 
period of childhood, the importance 
of controlling the age factor in studies 
of this kind can hardly be over-esti- 
mated. 

The following tests were used: 

L Time, required for walking a 25-foot 
line. The apparatus for this test 
consisted of a 25-foot length of white 
paper, down the center of which had 
been gummed a strip of onedneh 
brown paper such as ia used /or sealing 
parcels. We UBed this in preference 
to the well-known “walking board" 
for two reasons: first, because walking 
boards were used as standard equip- 
ment in the nursery school which 
meant that the children had had a 
variable amount of previous experience 
with them, and secondly because it 
seemed desirablo to employ a longer 
test than is afforded by the walking 
board of conventional length. While 
ft 25-foot board is possible, it is a 
cumbersome bit of apparatus, espe- 
cially when storage space is limited. 
Preliminary investigations indicated 
that tho walking path is quite as reli- 
able a measuring device as tho walking 
board, although tlm type of motor 
ability which it measures is probably 
not identical with that measured by 
the walking board in which the faotor 
of balance plays a greater part. 

Our procedure in giving this test 
was as follows. The strip of paper 
was spread down a hallway at a time 
when this part of the building was not 
in use, Tho examiner said, "I want 
to see how Btralght you can walk. 


Here is a little narrow path. See if 
you can walk all tho way down, with- 
out stepping off the path even once. 
Watch me and see how I do it." The 
examiner then walked the length of 
the line slowly and carefully, repeating 
at intervals as she did so, “You see I 
have to be very careful. I have to 
watch to see just wlicro to put my feet 
so I won't step off." On reaching tho 
end of the line she said to the child, 
“Now let's see how well you can do it. 
Be sure to step right on the path every 
time," The examiner then took up a 
position at tho end of the path where 
the child's steps could be watched 
accurately. The child was placed at 
the opposite end of the path, facing 
the examiner, who said, “Now see how 
fast you can walk all the way down 
the little path to me. Do it os fast os 
you can but be sure not to step off 
the path," The stop watch was 
started when the child took his first 
step and was b topped as soon as he 
reached the end of the lino. Three 
trials, taken in immediate succession, 
were given but only the results of the 
second and third have been included 
in the results. The first trial was 
treated as a fore-exercise* 

II. Number of errors made in walking 
a 85-foot line > Errors were counted 
by observation of tho number of 
times the child stepped off the path. 
Although this method of counting 
errors is somewhat subjective, it was 
found that simultaneous observers 
agreed very closely in their count. In 
the majority of instances the records 
obtained in this way tallied exactly, 
and disagreements amounting to more 
than one error rarely occurred. Only 
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the number of errors made in the sec- 
ond and third trials have been in- 
cluded in our results. 

III. Finger Tapping with the Comp- 
tometer. The procedure used was 
identical with that employed in an 
earlier study by Goodenough and 
Tinker (1), The child to be tested 
was seated before a key-drive adding 
machine (the comptometer), The 
tapping procedure was first demon- 
strated by the experimenter, after 
which a brief preliminary trial was 
given so that the child might "seo 
how it works,” The experimenter 
then said, "Now I am going to seo how 
fast you can tap with this finger alone” 
— (touching index finger of right 
hand). "Get ready so you can start 
when I say, 'go/ Heady — go I” The 
stop watch was started simultaneously 
with the first tap, not at the word, 
"go,” since young children sometimes 
fail to start promptly on signal. 
Likewise the examiner was careful to 
take such a position that the indicator 
could be read as the word "stop” was 
pronounced at the end of tho time 
limit, thus minimizing the errors duo 
to individual differences in the chil- 
dren's reaction- time. After the index 
finger of the right hand had been tried, 
the examiner said, "Now I am going 
to see which of your fingers can work 
fastest. Let's try this one next,” 
touching the index finger of the left 
hand. Thereafter the order was ns 
follows: Middle finger of right hand, 
middle finger of left hand, little finger 
of right hand, little finger of left hand. 
Short rest periods, during which the 
examiner chatted with the child or 
gave him a toy to play with, wero 


interspersed between the trials. The 
time allowance was 10 seconds for 
each finger. 

After this Beries, known as tho uni- 
manual series since only one hand 
was used at a time, had been com- 
pleted, the examiner said, "Now we'll 
have tho two hands run a race. Uso 
these keys” (touching tho two comer 
keys in the bottom row) "and tap 
just as fast as you can with both 
hands together,” The two index fin- 
gers were tried first, then, after a rest 
period, the two middle fingers were 
tried, and then, following a second 
rest period, the two little fingers. 
This is known ns the bimanual series. 
A separate report in which tho detailed 
results of this teat and that of test 
No, VI (stylus tapping), will appear in 
a forthcoming article (2). In the 
present study the total number of 
taps made with each finger by both 
methods have been summed for pur- 
poses of correlation with the other 
tests. 

IV. Time required to thread a series 
of five ?ieedlcs of varying size . The 
apparatus used for this experiment is 
the needle threading test distributed 
by the S tool ting Company, Chicago 
(Cat. No. 19215). The set of livo 
needles was placed before the child in 
the holder provided with the test. A 
short length of fine wire, the diameter 
of which wag a trifle less than half 
that of the eye of the smallest needle 
was used in place of a thread. The 
examiner said, "I want to see how good 
you are at threading needles. Let's 
play that this piece of wire is a thread 
and see how quickly you can put it 
into the eye of each of these needles 
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in turn. Watch to ace how I do it." 
After demonstrating the procedure, 
the examiner handed the wire to the 
child saying, "Now see how fast you 
can thread them." Time was taken 
on each needle separately, and the 
sum of the times on all five needles 
was used as the child J s score. It was 
found better to time the needles 
separately, since, in spite of instruc- 
tion, some of the younger children 
would stop to talk or to wait for further 
instruction after one needle had been 
threaded before passing on to the 
next. A brief Test pcTiod woa taken 
after the scries had been completed, 
and then a second trial was given for 
the purpose of determining the reli- 
ability of performance from trial to 
trial. A time limit of two minutes 
for the entire aeries was used. 

V. " Three-hole tent” Number of 
thrusts with each hand in a 10-second 
period. The apparatus used for this 
test is the well known "Three-hole 
test" devised by Fomald and supplied 
by Stoclting (Cat. No. 19307). Tho 
procedure in giving this test was simi- 
lar to that used in other teBts of tho 
Berics, After demonstration by the 
oxanilucr, tho child was urged to 
thrust the stylus into each of the three 
holes in turn as rapidly as possible. 
A 10-second trial with each hand was 
given, followed by a rest period after 
which the test was repeated in the 
same manner as before. The score is 
the sum of the number of thruBts with 
the two hands on the two trials com- 
bined as recorded by an electrical 
counter, 

VI. Tapping with stylus on metal 
plate with electrical counter . As with 
tho finger tapping, the procedure used 


with this test is identical with that in 
the previous study by Goodenough and 
Tinker (1). The child was instructed 
as to the manner of holding tho stylus 
and the position of the arm and hand. 
Verba) instruction was followed by 
demonstration by the examiner, and 
by a short fore-exercise in which any 
departures from the standard proce- 
dure were noted and corrected. Tap- 
ping was done for a period of ten 
seconds with each hand, after which a 
rest period was given and tho test re- 
peated as before. 

VII. Simple reaction time. The 
procedure and the detailed resultB for 
the reaction- time experiment have 
been reported elsewhere (3). Tho 
apparatus used was the Miles Reac- 
tion Board (4). Twenty reactions, 
ten with each hand, were obtained for 
all cases, and the median time taken 
as the score for an individual child. 

With tho exception of the reaction 
time test, which was taken on ft 
separate occasion, all tests were given 
at a single sitting. The total time 
required did not exceed 20 minutes. 
The reaction time test, which was 
given on a separate day, usually 
required about 10 minutes at most. 
Motivation was not difficult to secure 
or to maintain, since the sittings wore 
relatively short and the material used 
was varied and interesting to the 
children. Moreover, since nil the 
children were attending the experi- 
mental nursery school and kinder- 
garten of the University of Minne- 
sota, they were well habituated to tho 
laboratory procedure and surround- 
ings, The tests were given by re- 
search assistants in the Institute 
whom tho children knew and with 
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whom they felt completely at ease. 
Each assistant who took part in the 
experiment was given a period of pre- 
liminary training in the manner of 
giving the tests to make sure that a 
constant procedure would be followed 
by all. Only the records of those 
children who took all the tests and who 
evinced a high level of cooperation 
throughout the entire series have been 
included in the results. 

Table 1 shows the means and stand- 
ard deviations of scores on the motor 
tests for each of the four age-groups 
studied. Except for the reaction- 
time test, the values given in this 


rule are to be found in the length of 
time required for the walking path 
by the children of two-and-a-half 
years, and in stylus tapping by the 
children of five-and-a-hnlf years. The 
first is probably to be ascribed to a 
difference in the kind of performance 
most typical of the younger children 
as compared to that of the older 
groups. In general the younger chil- 
dren tended to bo relatively oblivious 
to errors; or perhaps the explanation 
is that they did not know how to avoid 
making errors. They watched the 
line and apparently tried to step on 
it each time, but few of them seemed 


TABLE 1 


Means and standard deviations of scores on motor tests by age 
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NUM- 

BER 

or 

WALEIf 

Timo 



NEEDLE 

TllHSADINa 

THREE-HOLE 

TEST 

BTTLUi 

TAPPI&Q 

SIMPLE RE- 
ACTION- T I WE 


OABES 

M 

0D 

M 

SD 

M 

SD 

M 

SD 

H 

SD 

M 

SD 

M 

BD 

21 

20 

22,7 

6.4 

23.7 

10. G 



122. 4 

113.2 



103.6 

m 



31 

24 

E 

18.8 

13.1 

8.5 

103.5 


50.2 


35.7 





23.8 

41 

30 

24,1 

11.8 

jiff® 

4,7 

238.8 

52.1 

60.5 

28,4 

45.2 



36.3 

48.2 

12.7 

51 

BO 

21.7 


3.1 

2.3 


61.6 

32. S 

17.4 

65.2 

l 

11.1 

151.6 

27.3 

45.0 

15.1 


table are the sums of the scoreB on the 
two trials given. The reaction-time 
values represent the means of the 
individual scores at each ago. An 
individual score, it will be recalled, is 
the median of 20 reactions made in 
immediate succession and expressed in 
sigma units. 

As was to be expected, there is a 
general improvement in the bcotcs 
earned on all tests with advancing 
age. This is represented either by a 
decrease in the length of time required 
to perform a test, or by an increase 
in the amount accomplished during a 
Bet time, The only exceptions to this 


to have grasped the idea that by 
retarding their speed they could get 
better control over tho exact placing 
of their feet. The average time for 
this age-group is shorter than that for 
cither of the two age-groups following 
it, and is only slightly longer than that 
for the children of five-nnd-a-half 
years. Practically all tho children at 
this age behaved in a very uniform 
fashion, winch is indicated by the 
small size of the standard deviation. 
This indicates that in all probability 
we arc dealing witli a true character- 
istic of Lhc normal two year old child, 
and that the results obtained can not 
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safely be ascribed to a fluctuation in 
sampling. 

Tho second break in the curve of 
improvement with ago is to be seen 
in the average score in stylus tapping 
when the children of five-and-arhalf 
yeans are compared with those of 
four-and-a-half, In this case, how- 
ever, chance fluctuation seems to be 
the more probable explanation. Ex- 
amination of the distribution of scores 
and comparison with those obtained 
in the previous study by Goodenough 
nnd Tinker makes it appear likely that 
the average obtained for the children 
of lour-and-a-lmlf is slightly higher 
than would be obtained from other 
samplings drawn from the same popu- 
lation, while that for the children of 
five-and-a-half is somewhat too low. 
The coefficients of variability do not 
change greatly with age, although a 
slight decrease with advancing age is 
apparent for certain teats, la general, 
however, the ratio of the standard 
deviations to the mean is fairly con- 
stant, Some writers have been In- 
clined to look upon the coefficient of 
variability ns a measure of tho reli- 
ability of the tests. While this is a 
somewhat questionable assumption, 
it may be noted that errors on the 
walking path and time required for the 
needle threading test show the highest 
variability coefficients, whilo the two 
tapping tests rank lowest in this 
reBpcofc. 

Tho figures presented in table 1 are 
for the sexes combined since separate 
treatment of tho findings lor the boys 
and girls showed only very small 
differences between the means with 
almost complete overlapping of tho 
distributions. Tho small differences 


that appeared may bo summarized as 
follows: In tho reaction-time test the 
boys surpassed the girls at all ages 
but the differences amounted to only 
two or three sigma. Tho girls were 
slightly superior to tho boys in needle 
threading and in the three-hole test, 
both of which involve fine manual 
coordination A possible superiority 
of the boys on both tapping tests was 
indicated but not reliably established. 

Table 2 shows the reliability coeffi- 
cients for the several tests by ageB 
separately, In interpreting these fig- 
ures it should be recalled that the 
range of ages within a given agc-cloas 
is very short, and that the coefficients 
herein presented are therefore but 
little affected by age heterogeneity. 
With the exception of tho number of 
errors made on the walking path by 
the children of five-and-a-lmlf years, 
nnd the needle threading test for the 
children of four-and-adialf or older, 
tho correlations arc encouragingly 
high when the short time-allowance 
for the various testB is taken into 
account. The lowered reliability in 
the three instances mentioned is in 
large part duo to tho fact that Tot chil- 
dren of these ages the test lias become 
too easy to be a significant measure of 
individual differences in ability. 

A note with regard to the probable 
errors given in the last column of table 
2 may be desirable. The ordinary 
formula lor the probable error of a 
correlation coefficient does not take 
account of the fact that, as the corre- 
lations approach unity, the distribu- 
tion of the probable errors becomes 
more and more skewed, In other 
words, the probability that in otlior 
samples drawn from tho same popula- 



Goodenough and Smart: Motor Abilities 


147 


tion the obtained coefficients would 
diverge from those obtained in tho 
present investigation by the amount 
of one, two, or three probable errors 
in the direction of zero is much greater 
than the probability of a corresponding 
divergence in the opposite direction. 
Two methods have been proposed to 
compensate for this factor, — the sub- 
stitution of Fisher's z function for the 
coefficient of correlation and tho 


upon tho existence of some degree of 
relationship between the two variables 
considered. The reporting of the 
probable error of a correlation of zero 
obtained from a given number of cases 
is a procedure that has been frequently 
employed in biometrics but has been 
less commonly used in psychological 
or educational statistics. 

Tables 3 to 0 show the intcrcorrela- 
tions of the various tests with each 


TABLE 2 

Reliability coefficient* of motor tests for single age-groups* 


AOS 

N 

walxinq paw 

FINdXB 
TAPPING | 

ttt&DLE 

thread- 

ing 

THREE- 
HOLE TEflT 

btyluh 

TAPPINO 

RIM TLX 
HBACTION 

p,e. 

WflHN 
r - .00| 

Time 

Errors 



r 

r 

r 

r 

r 

r 

r 


21 

20 

.86 



.02 




.15 

31 

24 



.64 

.00 

.87 

.82 


.14 

41 

30 

-83 


.00 

.05 

.87 

.85 

.81 

.12 

51 

80 

.84 

.04 

.77 

.53 

.85 

.02 


.07 


* All coefficients are calculated by the Pearson product-moment method and, with the 
exception of the finger tapping, they are based on the correlation between first and second 
trials given at the same sitting and corrected by tho Spearman-Brown prophecy formula. 

f The reliability coefficient of tho finger tapping is based upon the sum of the scores for 
three fingcTs of each hand in unimanual tapping vb, tho corresponding sum for bimanual 
tapping. Previous investigations have shown that this correlation is likely to bo flomo- 
what lower than the true reliability coefficient baaed upon scores obtained by the repeti- 
tion of the test when tho same method is used for both trials. 

1 - r> 

t Computed by formula: P.E., *■ -0745 . . 


simpler procedure of reporting, in all 
cases, the probable error of a correla- 
tion of zero obtained from the same 
number of cases. Only when r equals 
zero will the probable errors of r bo 
distributed symmetrically in both 
directions. The probable errors given 
in tablo 2 indicate the likelihood of 
obtaining a correlation of tho magni- 
tudes reported if tho true correlation 
wore zero. That is, they indicate the 
amount of rcllanco that can bo placed 


other at successive ages. In general, 
these intercorrelations are low and, if 
considered separately, would merit 
little consideration, but a comparison 
of the directions of the relationships 
at various ages suggests certain general 
trends. It was therefore thought 
worth while to make a factor analysis 
of the results according to Thurstone's 
method (5, 6, 7). Application of this 
teclmiquo suggests the existence of 
at least one common factor running 
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through all tho tests and Indicates also of three agc-levols are shown in tables 
the probability of one or more group 10 and 11, 


TABLE 3 

Correlation oj speed on toalhing path with other variables at sttccesaiVc ages * 


An* 

N 

walkinq 

TATH, FEW- 
NESS or 
TAR ORB 

riNam 

TAPPIHO 

SPEED, 

NEEDLE 

TnnBAPiNO 

THREE- 

hole test 

8TTLU& 

TAPPINQ 

SIMPLE 

REACTION 

SPEEP 

P.E. 
WHEN 
r« .00 



r 

r 

r 

r 

r 

f 


21 

20 

+ ,24 


+ .10 


— ,04 


.15 

31 , 

24 

-,01 

— .21 

— .22 

+ .18 1 

-.27 

1 -.34 1 

.14 

a 

so 

+ .18 

+ .01 

— .20 

+ .32 

-.10 

+ .15 

,12 

d i 

80 

-.02 

+ .00 

— .18 

.00 | 

-.11 

+ .14 1 

.07 


* In this nncl nil succeeding tables, the scores have boon so arranged that a positive 
sign preceding n correlation coefficient indicates correspondence in tho direction of im- 
provement while a negative sign signifies that as one variable showed improvement tho 
other Biiowed a decrement, Thus, since a shorter time for the walking-pnth test i’b n mark 
of improvement aa is also a greater number of thrusts on the threc-holo test. The posi- 
tivo correlations reported in Table 3 with the three-hole tost signify that ns time decreased 
(or speed increased) the number of thrusts increased. 


TABLE 4 


Correlation of favmess of errors on walking path with other variables at successive ages 
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N 

VALEINO 
PATH, MEETS 

PINOEH 

TxpriNq 

SPEED, 

needle 

threading 

THfllB- 

uoleteat 

BTYtiUH 

TATPlNa 
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reaction 
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r - .00 
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r 

r 

r 

r 

r 

r 


Q 

20 

+ .24 
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r® 

24 

-.01 

-.27 

-.11 

+.31 

— .08 

+ . 13 

■ 

>11 

30 

— - 18 


+ .26 

+ .63 

■El 

+ .24 


mm 

80 

-.02 


+ . 21 , 


m 

+ ,21 



TABLE 5 

Correlation of scores on finger tapping with other variables at successive ages 
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pat u, FEW- 
NESS Oi* 
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needle 
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THREE- 
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REACTION 

SPEED 

P,B. VREM 
r - .00 


1 

r 

r 

r 

r 

p 

r 


3J 

24 

-.21 

-.27 

+ .20 

+ .64 

+ .40 

+ .16 

.14 

41 

30 ' 

+ .01 

-.10 

+ .34 

+ .61 

+ .40 1 

+ .17 

.12 

6J 

80 

+ .00 

+ .08 

+ .22 

+ .21 

+.17 

+ .32 

.07 


factors entering into several of them. In view of the small number of cases 
Tho loadings for these factors at each at tho two lower ages and tho conso- 
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table 0 


Correlation of speed of needle threading with other variables at successive ages 


AOB 

N 

WALKING 
PATH, USED 

WALKING 
PATH, FEW" 
Ntflfl or 

ERRORS 

riNaEn 

TAPPING 

THREE- 
HOLE TEAT 

STILUS 

TAPPING 

simple 

REACTION 

SPEED- 

P.E. WHEN 
r - .00 

■■ 


r 

r 

r 

mm 

r 

r 


mm 

20 

+ .19 

+ .97 


Hi 

+ .27 




24 

-.22 

-.11 

+ .20 

|E9 

+ .42 

+ .16 

Mm 

Erl 

30 


+ .20 

+ .34 

mSM 

-.03 

-.02 

■irl 

61 

80 

-.18 

+ .21 

+ .22 

+ .38 

-.03 

-.03 

.07 


TABLE 7 


Correlation oj scores on the three hole test with other uariables at successive ages 


AOE 

N 

walking 

PATH, BPB1D 

WALKING 
PATH, FEW- 
NESS or 

EHHOilS 

F1NOER 

TAPPING 

SPEED, 

NEEDLE 

THREADING 

STILUS 

TAPPING 

simple 

REACTION 

SPEED 

P,E, 'WHEN 
T - .00 



r 

r 

r 

r 

r 

r 


3J 

24 

+ .18 

+ .31 

+ .M 

+ .30 

+ .08 

+ .14 

.14 

41 


+ .32 

+ .63 

+ .61 

+ .30 

+ .05 

+ .18 

.12 

61 

80 



+ .21 

+ .38 , 

+ .23 

-.04 



TABLE B 


Correlation of scores on stylus tapping with other variables at successive ages 


1 

AGE 

N 

WALKING 
PATH, SPEED 

WALKING 

path, few- 
ness or 

ERRORS 

FJNOER 

TAPPING 

SPEED, 

needle 

threading 

TUREK- 
HOLE TEST 

simple 

HE ACTION 

speed 

P . E . WHIN 
r - .00 



mm 

r 

r 

r 

f 

r 


mm 

20 


+ .63 


+ .27 



.16 

mm 

24 


-.08 

+ . 40 

+ .42 

+ .08 


.14 

WM 

30 


+ .00 

+ .40 

Uii 


+ .22 

.12 

■1 

B 0 


+ .20 

+ .17 

HI 

+ .23 

+ .11 

.07 


TABLE 9 


Correlation of simple reaction speed with other variables at successive ages 


AGE 

N 

WALKING 

path, speed 

W ALKING 

PATH, FEW- 
NBgB OF 
ERRORS 

finger 

tapping 

SPEED, 

NEEDLE 

THREADING 

THREE- 
HOLE TEST 

STILUS 

TAPPING 

P . E . WHEN 
r - .00 



r 

r 

p 

r 

r 

r 


31 

24 

-.34 

+ .13 

+ .16 


+ .14 


14 

41 


+ .16 

+ .24 

+ -17 

-.02 

+ .18 , 

+ .22 

.12 

61 


+ .14 

+ .21 

+ .32 



+.n 

.07 
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quent high probable errors of the 
intercorrelations upon which the factor 
analysis is based, exact agreement of 
the obtained loadings from one ago to 
another could not bo expected. There 
is reason to think, moreover, that the 
true loadings os obtained from popu- 
lations of infinite size would change 


different types of ability come into 
prominence which, in their turn, will 
give place to others as growth pro- 
ceeds. In other words, not only the 
absolute level of ability but its most 
typical pattern undergoes a series of 
progressive changes with age. Never- 
theless, we should not expect to find 


TABLE 10 

Factor loadings for the several festo 
Factor I 




AO* 



3} 

i\ 

01 

Speed, walking path . . . . 

m 

+ .105 

-*,088 

Fewness of errors, walking path 

-.104 

+ .422 

+ .385 

8peed, finger tapping. . > 


+ .578 

+ .380 

Speed, needle threading 


+ .372 

+ .408 

Three-hole teat. . , - 

+ .360 | 

+ .828 

+ .711 

Stylus tapping, speed * - 

+ .540 | 

+ .340 , 

+ .330 

Beaction-epoed 

+ -208 

+ .380 

+ .102 


TABLE 11 

Factor loadings for the several tests 
Factor II 



AGB 

3ft 

4ft 

1 >1 

Speed, walking path..,. 

Fewness of errors, walking path 

Bpoed, finger tapping 

Speed, needle threading 

Threo hole teat 

-.278 
-.314 
+ .045 
-.031 
+ .706 
-.300 
+ .183 

-.087 
+ .763 
-.460 
+ .209 
+ .102 
-.330 
-.016 

-.217 
— .200 
-.308 
+ .308 
+ .223 
-.203 
+ .514 

Stylus tapping . , , 

Reaction speed , 



somewhat with advancing age. It is 
highly improbable that the organiza- 
tion of abilities in children of three 
years corresponds exactly with that 
of the same children at the age of five. 
More in accordance with our present 
knowledge of child development is the 
viewpoint that ns the child grows, 


that these changes occur so rapidly in 
the child of preschool age that the 
pattern becomes kaleidoscopic, Some 
degree of resemblance in the factors 
underlying the relationships of one 
type of performance to another and 
hence some degree of similarity in the 
factor loadings for a given test at 
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successive levels of performance is 
logically to be expected. It is quite 
possible, for example, that the gain in 
the performance of a complex skill 
from age two to age three may be 
largely due to improvement in Factor 
I, and that later gains are dependent 
in increasing degree upon Factor II, 
while still later Faotor III comes in as 
the chief determinant of the higher 
levels of skill. However, such changes 
in factor-pattern as well as the changes 
in total performance on the task In 
question are, in all probability, gradual 
rather than saltatory. If this point 
of view is correct, it is logical to expect 
that the factor loadings for a series 
of tests given at annual intervals will 
change somewhat from one year to 
the next but that some relationship, 
though not necessarily a perfect one, 
will be maintained. Since, as far -as 
the writers are aware, no one has 
previously subjected the factor analy- 
sis method to the test of comparing 
the loadings obtained for the same 
tests when applied to children of suc- 
cessive age-leVels, it seems worth 
while to submit our findings in spite 
of the small number of cases at tlie 
two lower ages. 

It will be Been from table 10 that 
there is a fair amount of consistency 
in the loadings for the first factor at 
all three ages. While the nature of 
the factors brought out in a factor 
analysis is of necessity a matter of 
logical inference rather than of statisti- 
cal objectivity, the distribution of the 
loadings from one test to another 
suggests that the common factor is 
something analogous to general motor 
maturity. Since chronological ago lias 
been experimentally controlled within 


each group, individual differences in 
respect to this factor must be ascribed 
to a more rapid rate of motor develop- 
ment in some children than in others. 
The negative loading of the walking 
path test with this factor at the age of 
three is in accordance with the obser- 
vation that the early stages of progress 
in this skill are marked by an increase, 
rather than a decrease, in the time 
required to perform the task. Among 
the ohiidren of four and five years, 
variations in time become of relatively 
little importance as indications of 
motor maturity, but are probably more 
nearly related to temperamental char- 
acteristics « The significant thing at 
these later ages is the number of errors 
made. The factor analysis is thus in 
accordance with the conclusions which 
might be directly arrived at by obser- 
vation of children of different ages 
when performing the task, viz.: that 
over the age rauge included in this 
experiment, maturity of performance 
on the walking path is manifested 
first in a decreased speed of perform- 
ance and later by a decrease in the 
number of errors. 

The relative significance of the first 
factor shows a tendency to decrease 
with ago in both tapping tests, the 
needle threading test, and the reaction- 
time test. This suggests that per- 
formance on these tasks is more 
definitely dependent on general motor 
maturity at the early ages than at the 
later ages, and that as age advances, 
specific factors play an increasingly 
greater part. This is equivalent to 
saying that the maturation curve for 
these functions is negatively acceler- 
ated. That this is true for the tap- 
ping test at least has been shown else- 



152 


Goodenough anp Smart: Motor Abilities 


where (2), The three-hole test, on 
the contrary, shows a maximum 
loading with Factor I at the ago of 
four-and-a-haif. Tho comparatively 
smaller loading at the ago of three may 
reflect the Influence of temperamental 
characteristics among the younger 
children, a number of whom found 
this test difficult and uninteresting and 
who therefore may have been less in- 
clined to put forth their best efforts. 
While the slight falling off in the first 
factor loading for this test at tho age of 
five may bo a fluctuation of sampling, 
it is very possible that it marks tho 
beginning of n negatively accelerated 
rate of maturation, comparable to 
that shown in the four tests previously 
mentioned. 

Examination of tho second factor 
loadings for the different tests suggests 
that this factor may best be described 
aa attentiveness or carefulness. 
Moreover, since a number of the load- 
ings for this factor approximate zero, 
it would appear to be more limited In 
its functioning than is the first factor. 
Tho second factor shows a Bmall nega- 
tive relationship to Bpeed on the walk- 
ing path at all ages which is in line 
with our tentative interpretation that 
carefulness or attentiveness ib in- 
volved, as is also the high positive 
loading with fewness of errors at tho 
age of four. It appears to exert a 
negative effect upon speed of tapping 
which accords with our observation 
that children who were over-meticu- 
lous about their manner of tapping 
wore less likely to attain a high degree 
of speed- Tho positive second factor 


loading of the three-hole test and the 
needle threading teat whero close 
attention to the task in hand is 
needed is also in accordance with this 
hypothesis. Speed of reaction also 
shows a fairly high loading with this 
factor among the five year olds, but 
very little relationship to it at tho 
earlier ages. The latter fact may bo a 
fluctuation of sampling since tho num- 
ber of cases is Bmall. On the whole, 
our interpretation of this factor seems 
to fit in with the test loadings reason- 
ably well except for the negative 
Loadings with fewness of errors on the 
walking path at ages three and five. 
These loadings are not large, however, 
and may be chance fluctuations from 
zero. 

The analysis was carried out one 
step further to include a third factor, 
but the loadings were small and 
showed so little consistency from one 
age to another that it seemed probable 
that they were chiefly determined 
by chance. Had the number of cases 
at each age been large enough to 
reduce the probable errors of tho inter- 
correlations to a ncglible amount, it is 
likely that other factors could have 
been located. 

In spite of our limited sampling we 
nevertheless feel that the data are 
worth presenting since they suggest 
the possibility of utilising the multiple 
factor technique for arriving at a 
quantitative analysis of the qualita- 
tive changes In pattern of ability that 
are characteristic of the growth- 
process. 
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Mental and Social Maturity in Relation 
to Certain Indicators of the Degree of 
Juvenile Delinquency 

Meuvin A. Dune a 


i 

S CIENTIFIC evidence* has tended 
to establish that intelligence and 
BOCial factors each have an 
appreciable relationship to delinquent 
behavior. Research, such as that of 
Aokcreon (I), denotes that in certain 
definite respects mental development 
is not without differential significance 
in the problem of juvenile misconduct. 
Reckless and Smith (6) point out the 
variety of angles from which the social 
backgrounds of delinquents have been 
studied effectively. In line with in- 
vestigations of the relationship of 
intelligence and delinquency on the one 
hand and social factors and delin- 
quency on tho other two desiderata 
merit attention. First, most studies 
whether of intelligence or social fac- 
tors have considered juvenile delin- 
quency as ft general form of behavior 
without reference to the fact that it is 
variable in its manifestations. Slaw- 
aon (7) has departed from the rule by 
estimating the degree of delinquency 
in terms of the number of arrests and 
severity of penalty for eaoh offense, 
Second, while considerable is known 
concerning tho effect of family size, 
homo relationships, community condi- 
tions, homo conditions, and other such 
social elements on the problems of 


delinquency, the question of social 
development of the individual delin- 
quent has received little or no con- 
sideration, due probably to a lack of 
adequate techniques. Recently, how- 
ever, with the advent of Furfey'B (4) 
work the possibility of measuring the 
social development of juvenile of- 
fenders has presented itself, 

From the point of view of the fore- 
going considerations the present study 
is concerned with the following: 

(a) the pointing out of criteria 

which appear to bo “indica- 
tors” of the degree of juvenile 
delinquency; 

(b) the determination of the rela- 

tionship of mental and social 
maturity to these indicators. 

IX 

In this investigation the cases of 305 
delinquent boys from the Boys' In- 
dustrial School 1 loeated at Lancaster, 
Ohio, were used. All subjects were of 
the white race. Aside from racial 
grouping no attempt was made at 
selection for factors such as intelligence 
and life age, It is probable that the 
group represents a fairly representa- 

1 Subjcols wore obtained through tho 
corporation of Mr, A. R, Harsh, Superin- 
tendent and Mr. Eria Doll, Psychologist. 
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tivo cross-section of delinquent boys 
in general 

On each subject an intelligence 
rating was obtained by means of the 
National Intelligence Teat, Scale A. 
Developmental ratings were secured 
by the Furfey Scale for Developmental 
Ago, employing the original form (4), 
Results from the application of these 
two techniques were studied in terms 
of the Intelligence Quotient (IQ) in the 
case of the former and Developmental 
Quotient (DQ) in the case of the latter. 

As indicators of the seriousness of 
delinquent behavior three criteria were 
used: 

(a) Frequency (F) — the total num- 

ber of times a given subject 
has appeared in Juvenile 
Court. 

(b) Scale Values (SV) — an applica- 

tion of the writer's (3) scaling 
method to the offenses com- 
mitted by a given subject. 
The different forms of offense 
were listed, a weighted value 
was assigned to each and 
these values were totaled. 

(o) Number of Offenses (NO) — tho 
total number of different 
forms of offense which a 
given subject has committed. 

A gist of a typical case will clarify 
tho method: 

Case R. N, Subject is 10 years 6 months 
of age. He h&a boon delinquent for over 
four years, having first appeared in Juvonilo 
Court when 12 years of ago. He has ap- 
peared in Court on three occasions. Of- 
fenses committed include truancy from 
homo, burglary, and stealing. Burglarized 
two storeSj stain $ 35 and food, boarded away 
from homo with tho stolon money, truant 
from home for a long period. Mental ago 
on tho National Intelligence Tost was 10 


years 0 months, Intelligence Quotient 103. 
Developmental ago by the Furfoy Scale 18 
years I month, Developmental Quotiont 113. 

The following are the indicators of 
the degree of juvenile delinquency in 
this case: F = 3, SV = 80, and NO = 
3* Scale Value was obtained from 
the sum of the differential weightings 
assigned to incorrigibility, burglary, 
and stealing, the weights being 20, 30, 
and 27, respectively. 3 In deriving 
SV's and NO's no account has been 
taken of repeated offenses of the same 
general type. Although a subject 
may have committed two or more 
delinquent acts classifiable as incor- 
rigibility only the form and not the 
specific act itsdf has been considered, 
It has been assumed that in so far as 
offenses committed by a given sub- 
ject are indicative of the seriousness 
of his delinquent behavior, the general 
form rather than the specific act ex- 
pressive of this form is the more sig- 
nificant for computing SV's and NO's. 
Thus, for example, though tho sub- 
ject cited (Case R,N.) had two 
specific acts of burglary recorded 
against him, only burglary as the form 
of delinquency has been taken into 
account, 

ui 

It has been indicated that Intelli- 
gence Quotients have been used to 
show the relative standing of subjects 
in mental ability and Developmental 
Quotients 3 their rating by the develop- 

1 For a full account of tho method for 
classifying delinquencies under fourteen 
heads with differential scale values for each 
form of offense see tho writer’s article (3). 

•Developmental Quotient « 
Developmental Ago 

Life Ago 


CHILD Dtavttl/OPUBNT, VOL. fl, NO. 2 
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mental scale. By following this pro- 
cedure the factor of life ago has been 
controlled. In those instances in 
which life ages exceeded 10 years the 
16-year denominator has been em- 
ployed in calculating both Intelligence 
Quotients and Developmental Quo- 
tients. Adoption of the 16-year 
standard was, of course, arbitrary, 
especially in computing Develop- 
mental Quotients. Recent work o£ 
Furfoy (5), however, suggests tho 
possibility of an upper-limit of 16 
years in relation to normal social 
development. The 10-year standard 
appeared to be justified in calculating 
Intelligence Quotients from the No- 


that which has been found by other 
investigators. Burt (2) states that 
the '‘average mental ratio of the 
juvenile offender proves to be about 80 
per cent/' Slawson (7), utilizing both 
a 16-year and 14-ycar upper-limit, 
found Stanford-Binct Intelligence 
Quotients averaging 76,4 in the former 
case and 87.7 in the latter on a group 
of boys from the New York House of 
Refuge, It is probable that the mean 
IQ based on an upper-limit of 14 years 
is a more accurate measure of tho 
mental status of delinquents since tho 
Stanford-Binet was used. Ackerson 
(1) estimates tho average Intelligence 
Quotient of both sexes to be between 


TABLE l 


Frequency distribution of Intelligence Quotients 
Intelligence Quotients 



CLAB0 INTE1WAL 

TOTAL 

50-59 

MHIf> | 

70-79 | 

60-69 

00-69 


no-no 

120-129 

Number of Crhcs 

2 

30 

07 

08 

02 

64 

11 

1 

305 



tional Intelligence Test since there is 
somo question as to whether this 
instrument is psychometric ally equiv- 
alent to tho Stanford-Binct or other 
intelligence scales in connection with 
which a 14-ycar upper-limit ia used at 
times, 

Table 1 shows a frequency distribu- 
tion of Intelligence Quotients based 
on the cases of 365 delinquent boys. 
As will be noted, the distribution 
approximates a normal probability 
curve. The mean Intelligence Quo- 
tient is 80,8, the AD 11.1, 

The amount of mental retardation 
evidenced by the present group of 
delinquents compares favorably with 


75 and 80. Apparently two facta arc 
implied by a study of the Intelligence 
Quotients of juvenile offenders: (a) 
as a group they arc mentally retarded; 
and (b) their typical Intelligence 
Quotient is in the neighborhood of 80 
to 86. 

Table 2 shows a frequency distribu- 
tion of DQ's, the general tendency of 
which is likewise normal but with con- 
siderably more spread than in the 
distribution of Intelligence Quotients. 
The mean Developmental Quotient is 
96,4, the AD 16.8. In so far as a 
Developmental Quotient of about 100 
represents average social maturity, 
juvenile delinquents conform closely 
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to this atandaid, As a group, there- Referring again to indicators of the 
fore, they are more mature socially degree of delinquent behavior, Tables 
than mentally since in comparison 3, 4, and 5 present frequency distribu- 
with an Intelligence Quotient of 100 tions of F, SV, and NO, respectively. 


TABLE 2 

Fregu&ucy iialribulion of Developmental Quofunta 
Developmental Quotient 



CLAM INTERVAL 

TOT All 

iCMi 

? 

o» 

>o 

flo-co 

70-79 

BO-0? 

00-99 

100- 

108 

no- 

no 

120- 

129 

130- 

139 

140- 

149 

lBO- 

119 

Number of CaBes | 

1 

0 

25 

62 

58 

58 

03 

63 

31 

8 

G 

1 

366 



TABLE 3 

Frequency distribution of F 
Frequency of Court Appearance 



CLABfl INTtBVAL 

TOTAL 

1 

l 

z 

4 

D 

a 

1 7 

s 

1 , 

_ 

J0 or 

mors 

Number of CaBes 

29 

57 

76 

42 

30 

34 

22 

11 

19 

37 

365 



TABLE 4 

Frequency distribution of SV 
Scale Values 



CLABfl INTERVAL 

cn 

2 

5 

2 

<* 

I 

2 

i 

2 

l 

1 

s 

2 

rH 

a* 

2 

e 

R 

iHL 

i 

§ 

A 

li 

Si* 

Number of Caeca.. . 

2 

9 

28 

31 

44 

41 

31 

61 

60 

l 15 

28 1 

! 

10 

i 

8 

i 

11 


TABLE 6 


Frequency distribution of NO 
Number of offenses 



CLAM INTERVAL 

i 


1 

2 

a 

* 

fl 

4 

i 

Number of 








Cases 

27 

90 

m 

00 

37 

8 

305 



the present group os well as others 
show a significant amount of retarda- 
tion. 


The mean of the distribution of F 
ia 4.7, the AD 2*3. In general the 
measures arc positively skewed. 

The mean SV is 78,3, the average 
deviation of the array 24.8. Although 
somewhat irregular the distribution 
tends toward that of a normal fre- 
quency surface. 

The moan NO is 3.1, the AD .94. 
It is noticeable that there is marked 
concentration of the cases. For ex- 
ample, more than 80 per cent of the 
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subjects fall within tho class intervals 
2, 3, and 4, 

To point out the relationship be- 
tween mental and social maturity and 
indicators of the extent of juvenile 
delinquency, two seta of tables have 
been constructed. Tables OA, 6B, and 
GC show, respectively, average Intelli- 
gence Quotients and Developmental 
Quotients for varying frequencies of 
appearance in Juvenile Court (F); for 
varying scale values (SV); and for 
differing numbers of offenses (NO). 
Tables 7 A and 7B indicate, respec- 
tively, averages for F, SV, and NO in 
terms of different Intelligence Quo- 
tients and Developmental Quotients. 
The amount of deviation of each aver- 
age from tho mean of the distribution 
of tho variable in question is shown 
in columns paralleling each series of 
averages and headed “Deviation.” 
In interpreting relationships in the 
present connection a tenable hypo- 
thesis would seem to be that any con- 
siderable or marked divergence from 
the central tendency (mean) of a dis- 
tribution would denote a tendency to 
relationship. For example, the mean 
Intelligence Quotient of 305 subjects 
as shown in Table 1 is 86.8. This may 
be regarded as a soil of norm with 
respect to which the scries of mean 
IQ's in the following tables is com- 
pared. Any radical positive or nega- 
tive departure from this norm would 
suggest relationship, The other series 
of means are interpreted in a similar 
manner. 

An inspection of the foregoing three 
tables reveals little or nothing in the 
way of a tendency to relationship. It 
ia obvious that both the Intelligence 
Quotients and Developmental Quo- 


tients are of comparative insignificance 
as differentiae of the variations occur- 
ring in the indicators, F, SV, and 
NO. With minor exceptions the ser- 
ies of mean Intelligence Quotients and 
mean Developmental Quotients cluster 
closely about tho respective means of 
tho distributions of these two meas- 
ures. This is shown by tho consist- 
ently small deviations and the aver- 
ages of each column of deviations. 


TABLE OA 

Relationship betwe e7i frequency of court ap- 
pearance and IQ and DQ 


F 

UK) AN 

IQ 

DEVIA- 

TION 

MEAN 

DQ 

devia- 

tion 

l 

83. G 

-3.2 

07.4 

+1.0 

2 

o7.6 

+ .7 

03.4 

-3.0 

3 

68.5 

+1.7 

00,4 

+3.0 

4 

88.0 

— ,8 

03.8 

—2.0 

& 

87.6 

+ .B 

05,5 

-.0 

6 

88.6 

+ 1.7 

90.2 

-2 

7 

87.3 

+ .5 

07.3 

+ .0 

8 

86.0 

— .9 

106.0 

+8.0 

9 

80.6 

-.2 

104.5 

+B.1 

10 or more 

83.4 

-3.4 

01.2 

-5.2 

Average ... 


1.30 

i 


3.36 


N.B.; In computing fwerngofl for "De- 
viaUoTlfl* , columns in tho above and subse- 
quent tables no account is taken of signs. 
The averages are not "average deviations" 
in tho technical senses. 

Based on the present analysis, if a 
given subject is moderate, average, or 
extreme in delinquent behavior, as 
estimated by the standards of serious- 
ness herein employed, he ia likely on 
the average to conform closely to tho 
mean of the delinquent group in 
mental and social maturity. 

When, as shown in Tables 7A and 
7B, tho means for F, SV, and NO are 
computed for varying levels of Intolll- 
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genoo Quotients and Devolopmental 
Quotients the findings are substantially 
the same as have been mentioned 


TABLE 6B 

Relationship between seals value s and IQ 
and DQ 


SV 

MEAN 

IQ. 

DEVIA- 

TION 

MEAN 

DQ 

DEVIA- 

TION 

10-19 

4 


4 


20-20 

78.6 

- 8.2 

03.2 

- 3.2 

30-30 

86.4 

-.4 


— 2.1 

40-10 

80.8 

EE 

■ 

- 6.3 

60-60 

83.0 

in 


- 1.4 

00-60 

00.6 

+ 3.8 


+ 3.0 

70-70 

82. 4 

- 4.4 

02.1 

- 4.3 

80-80 

01.3 

+ 4.6 


+ 3.6 

00-00 

80,2 

-.6 

65.6 

-.8 

100-100 

00.3 

+ 3.6 


+ 6.3 

110-119 

82.0 


97,1 

+ .7 

120-129 

86.6 

- 1.2 

97.6 

+ 1.1 

130-139 

82.6 

- 4.3 

101.3 

+ 4.0 

140-140 

88.0 

+ 1.8 

00.6 

+ 3.1 

or more 





Average . . 


3.27 


2.08 


* Small number of cases in cIqbb interval 
10-10 grouped with thoao in adjacent olaea 
intorYfll 20-20 1 


TABLE 0C 

Relationship between number of offenses and 
IQ and DQ 


NO 

KEAN 

IQ 

DEVIA- 

TION 

MEAN 

DQ 

DEVIA- 

TION 

1 

84.0 

- 2.2 

96.6 

+ .1 

2 

88.2 



- 1.6 

3 

86.7 



-.4 

4 

80.7 



+ 2.2 

5 

86.6 

- 1.3 

06.1 

-.3 

0 

80.3 

-.6 

08.8 

+ 2.4 

Average 


.93 


1.17 


previously, namely, lack of relation- 
ship between mental and social ma- 
turity and indicators of the degree of 
juvenile delinquency. Any diver- 
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TABLE 7A 

Relationship between IQ and F, SV, and NO 


IQ 

MEAN 

F 

DEVIA- 

TION 

MIAN 

0 V 

DEVIA- 

TION 

MIAN 

NO 

DEVIA- 

TION 

60-59 

* 


4 


4 


60-00 

4.3 

-4 

80.6 

+2.3 

3.3 

+ .2 

70-70 

6.1 

+ .4 

78.1 

-.2 

3.1 

.0 

80-80 

4.5 

-.2 

76.6 

-2,7 

3,0 

-.1 

90-00 

6.0 

+ .3 

83.1 

+4.8 

3.4 

+ .3 

100-109 

4.4 

-.3 

77.8 

-.5 

3.0 

-.1 

110-110 

120-120 

4.1 

** 

-.6 

76.7 

♦♦ 

-1.0 

3.0 

44 

-.1 

Average 


.72 


2.02 


.13 


* Small number of caaca in claes interval 
60-50 grouped with thoao in adjacent class 
interval 60-60. 

** Small number of cases in clues interval 
120-129 grouped with thoao in adjacent claea 
interval 110-110. 


TABLE 7B 

Relationship between DQ and F, SV , and NO 


2 


ll 

sfe 

h 

A H 


ii 

40-49 

* 


4 


4 


60-69 

3.7 

"1.0 


-0.3 

2.7 

-.4 

00-60 

4.0 

-.7 


-7.3 

up) 

- 1 

70-70 

6.3 

+ -6 

78.6 

+ .2 

3.3 

+ .2 

80-80 

4.9 

+ .2 

76.3 

-3.0 

3.0 

- 1 

90-09 

m 

+ .2 

82.4 

+4.1 

3.3 

+ .2 

100-100 

ESI 

-.1 


+ 7 

3.0 

- l 

110-110 


-.1 

74.4 

-3.0 


-.2 

120-120 

4.2 

— .6 

87.3 

PPU 


+ .2 

130-130 

4.3 

-.4 

76.0 



,0 

14O-140 

160-160 

0.3 

44 


06. n 

♦* 

HI 

| 

+ .8 

Average 


.64 


6.45 


.23 


* Small number of cases in cIubb interval 
40-40 grouped with those iu adjacent class 
interval 60-69. 

*♦ Small number of cftBOs in class interval 
160-160 grouped with thoso in adjacent class 
interval 140-140. 

genco of the Bcries of means for F, SV, 
and NO from the means of their 
respective distributions is for the most 
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part email, In brief, with increasing 
or decreasing intelligence or social 
maturity practically no clue is given 
as to whether or not a given individual 
is a major or minor offender. 

IV 

From this study the following 
general conclusions appear to bo 
warranted : 

1, As evidenced by the Intelligence 
Quotient the present group of delin- 
quents Is mentally retarded, the 
amount of retardation being consistent 
with findings by other investigators, 

2, In terms of Developmental Quo- 
tient the group shows a higher average 
level of social than mental maturity. 

3, Three indicators of the degree 


of juvenile delinquency have been 
proposed, namely, frequency of ap- 
pearance in Juvenile Court (F) ; the 
sum of differential weights assigned 
to different types of offense (SV), and 
number of offenses committed (NO). 

4, When a series of mean Intelli- 
gence Quotients and Developmental 
Quotients are computed for variations 
in F, SV, and NO, little or no relation- 
ship is ascertained. 

6. When a series of means aro com- 
puted for F, SV, and NO for variations 
in Intelligence Quotient and Develop- 
mental Quotient no appreciable re- 
lationship is observable. 

fl. In general, it may be stated, that 
mental and social maturity bear an 
insignificant relationship to indicators 
of the degree of delinquent behavior. 
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Brief Reports 

A Report of a Case of Inverted Writing and Drawing 


W ITHOUT attempting to theo- 
rize or draw any conclusions the 
writer would like to report a case of 
inverted writing and drawing. The 
child in question, whom wo shall call 
Arthur, lives in Jefferson County, 
Kentucky between twelve and fifteen 
miles from the heart of Louisville. 
Ho iB six years and ten months of ago, 
chronologically. He testa on the Stan- 
ford Revision of the Binet-Simon 
Tests 78 months which gives him an 
Intelligence Quotient of ,95. ThiB 
Intelligence Quotient is probably some- 
what low because of his lack of oppor- 
tunity to learn. The child seems to 
be about average in lna personality 
traits, His educational achievement, 
his emotional reactions, and his social 
behavior are all average or better. 
Ho is decidedly above the average of 
his own group. 

The locality in which Arthur has 
lived iB a very rough, hilly, and non- 
productive agriculture section. Many 
of the people are engaged in moon- 
shining and bootlegging. As a whole, 
they are very backward and densely 
ignorant. Though they live but a 
few miles from a large city, there are 
children in the grades who have never 
seen electric lights. 

The family, which consists of the 
father, the mother, and five boys, is a 
typical mountaineer family. There 
are two boys older than Arthur, ono 


twelve and the other nine, and two 
younger. The parents are in the early 
thirties. The father, who is now 
working on tho CWA relief work, has 
been arrested at least twice for traffick- 
ing in illicit liquor. The parents 
attended a ono room country school 
and have acquired an education equiv- 
alent to about six grades. Tho 
neighborhood now has a consolidated 
school under tho county system. 

Prior to entering school in Septem- 
ber, 1934 Arthur had had no training 
in reading and practically none in 
writing. The only reading which the 
boy had heard was his mother rending 
occasionally from a newspaper and 
tho oldest brother getting his lessons. 
Arthur had scribbled a little on a slate 
which hung on the wall but had made 
no attempt to write. Ho had prac- 
ticed a littlo in copying numbers 
placed on the slate by tho oldest 
brother. These were copied bottom- 
side up from the start. However, 
the boy was given very little attention 
in this direction before entering school. 
The teacher testifies that the boy had 
practically no skill in cither writing 
or drawing when entering school. 

Arthur has made normal progress in 
all of hia school activities and is above 
tho average of his own group. It was 
a number of days after Arthur entered 
school before the teacher discovered 
bis peculiarity, of which ho himsolf 
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was unaware. As soon as his atten- 
tion was called to hie peculiarity, he 
attempted to write rightside up. 
However, for the first three months 
when left alone he would do all of his 
work inverted. At the time the 
writer investigated this cose, Decem- 
ber 21, 1034 Arthur was making rapid 
improvement in correcting his diffi- 
culty. With a copy before him, he 
was writing correctly. When he had 
no copy ho was in a state of doubt until 
after ho got started. Frequently ho 
would Btart writing upside down, then 
he would Btop and erase and then 
continue writing correctly. 

The writer's attention was first 
called to this case about the middle of 
November at which time he suggested 
to the teacher the following; Be 
patient and sympathetic with the 
child; do not make him over conscious 
of his peculiarity but merely call his 
attention to the correct way to write; 
and to keep a copy before him until 
ho had reversed his writing. She has 
followed those instructions and the 
correction seems to be taking place 
normally and without any trouble 
developing. At hia present rate of 


* 


C 


(PUffruf 







improvement, his difficulty should be 
completely corrected in five or Bix 
months. Samples of his work are 
given in figures 1 and 2. 

tests given and results 

(a) Visual acuity. The Lowell test 
and the Seitz test for children and 
illiterates were used. His vision was 
normal. The child had no difficulty 
in reading hand writing on the board 
from any position in the room. 

(b) Intelligence test. He was given 
the Stanford Revision of the Binet- 
Simon Tests. This gave him an In- 
telligence Quotient of .95. 

(c) Brain dominance: 


d 


■S. 5 J 

♦j>=- 4 i££r 


Ot 


to 


Fra. 1, Samples op Won* 
o. Writing, first of November, 6, last of 
November, c. Pccombor 21 h t. d. Num- 
ber worJc, 


1— H&ndednesa; Rnpon- 

Cutting with shears R 

Winding a spool R 

Throwing a ball R 

Batting with a club R 

Swooping R 

Shoveling R 

Easy reaching n 
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Eaergotio roaching R 

Eating R 

Thumb up R 

Receiving R 

2 — Footednesa: 

Standing on one foot R 

Kicking.. R 

3 — Earednesa: Straining to listen, . . L 

4 — Eyednesa: Paper-hole toBt (every 

time) L 


(d) Reading. The boy could read 
familiar material from his reading 
book as well bottomside up aa right- 
side up. With new or less familiar 
words he preferred to have the book 
righteido up. 

Summary 

1 — This child seems to be average 
in every way. 


2— He is 82 months old with an IQ 
of .95. 

3— He tests dominantly right 
handed. 

4 — He had had practically no train- 
ing in writing or drawing prior to 
entering school. He has now had 
four months in school. 

5— His first attempts in writing and 
drawing in school were inverted. 

0 — He is making steady improve- 
ment with the following treatment: 
The teacher is patient and sym- 
pathetic; she tries to keep him from 
being over conscious of his difficulty; 
and she encourages him to write from 
a copy. 

7 — No signs of stuttering or any 
other difficulty has appeared, 

Marion Leroy Billings 


Unilateral Sighting Preference 


I N AN analyals of 18 Bfcudiea on ocu- 
lar dominance which have ap- 
peared in the literature it was found 
that the percentage of right eyedness 
varied from fifty-five per cent to 
ninety per cent, left eyedness from six 
per cent to thirty- three per cent, and 
impartial eyedness from zero to twen- 
ty-six per cent. It is the purpose of 
this article to present data which 
indicate that the variations are prob- 
ably due to the criteria set up by the 
different investigators, 

In the present investigation a va- 
riety of commonly used unilateral 
sighting tests were used, such as 
pointing with the finger, sighting 
through a conical shaped tube, peep- 
ing through a hole, looking through a 
mailing tube, and sighting through a 
hole in a Bquaro piece of card board. 


The subjects were all elementary 
school children. 

Thirteen opportunities were given 
for sighting with the conical tube, 6 
opportunities by pointing, 3 with the 
square, 2 with the mailing tube, and 
1 with the peep test. The above- 
mentioned tests, together with several 
others of a similar nature, were then 
arranged in a battery so that a special 
group of subjects had 45 opportunities 
to make the unilateral sighting per- 
formance. 

A subject was considered right eyed 
if he sighted invariably with the right 
eye regardless of the number of oppor- 
tunities for sighting and left eyed if ho 
sighted invariably with the left eye. 
Any variation from this consistency 
listed the subject as impartial eyed. 
This ia wholly an arbitrary standard 
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but it is our opinion, that tho variations 
in tho results of other investigators are 
duo to the fact that they have not 


TABLE 1 

The percentage of eye preference 


NUMBER 

0 1 

UQHTINOB 

NUMBER 

or SUB- 
JECTS 

RlQRf ETE 

LETT ETE 

IMPARTIAL 

ETJC 



IWCJnt 

jot anl 

jw c«nf 

1 

222 

06.32 

34.08 


2 

636 

02.40 

30.86 

0.60 

3 

784 

01,01 

33.10 

6.23 

0 

780 

67.40 

20.72 

12.88 

13 

730 

40.08 

20.68 

32,74 

45 

113 

38.05 

12,40 

43.66 


agreed upon such an arbitrary stand- 
ard, 

It is seen from table 1 that as tho 
number of opportunities for sighting 


Increases and the criterion remains 
constant the percentage of eye prefer- 
ence varies. If only one opportunity 
is given all subjects must be either 
right eyed or left eyed . But with two 
or more opportunities impartial eyed- 
ness begins to appear. By increasing 
the opportunities indefinitely a point 
is eventually reached, theoretically, 
where all subjects would be impartial 
oyed. 

In brief, any investigator can take 
any set of data and by varying the 
criterion of consistency can vary the 
percentage of eye preference. Conse- 
quently the data of no two investiga- 
tors are comparable unless the number 
of sighting opportunities and the cri- 
terion are stated, and are in agreement. 

Blake Ciuder 



The Accuracy of Mothers’ Reports on Birth 
and Developmental Data 

M. It. Pyles, H. R. Stolz and J. W. Macfarlane 


T HE present Btucly aims to in- 
vestigate the accuracy with 
which facts concerning chil- 
dren’s early development are reported 
by mothers one to two years after the 
developmental period. No previous 
quantitative investigation of this prob- 
lem has been made, although physi- 
cians, clinical psychologists, nursery 
school teachers (1, 6, 8) el ah currently 
depend upon the mothers' reports of 
the birth and early development of the 
children with whom they are con- 
cerned. Research workers have been 
interested in ascertaining information 
even more exact than that required 
by clinical workers on certain groups 
of children. Wilson and Jones (10), 
Carter (2), and others, used mothers’ 
retrospective reports in considering 
intro-pair differences in twins on such 
items as "weight at birth," "length of 
pregnancy," etc. Terman’s compari- 
sons of the early development (pre- 
natal and birth conditions, age of first 
tooth, and age of walking) of “gifted" 
children with a normal sample are 
based on mothers' reports (7). An- 
other type of investigation in which 
mothers’ reports arc used, is the 
consideration of the prenatal and neo- 
natal handicapping of the first born in 
relation to that for later births (4). 
Inasmuch as such extensive uso has 


been made and probably will be made 
of Buch reports, a careful determina- 
tion of their accuracy appears desir- 
able. In addition consideration 
should be given to the relation between 
the mother’s intelligence or education 
and the accuracy of her reports, since 
several investigators have assumed 
this relationship to be positive (3, 7). 
Terman writes: 

"In judging tho value of Iho information 
derived from parents, it is necessary to tnkc 
account of tho superior intelligence and 
education of the families represented in our 
group [of gifted ohildrcn|.” 

A favorable opportunity to consider 
the accuracy of mothers' retrospective 
reports on developmental data is 
available in a cumulative study (5) 
made at the Institute of Child Welfare 
of the University of California. The 
252 children included in this study nre 
n representative sample, with respect 
to certain socio-economic factors, of 
the children living in Berkeley, Cali- 
fornia; since this group of 252 children 
is a representative sub-sample with re- 
spect to certain socio-economic factors 
(parents’ nationality, income, father’s 
occupation, socio-economic rating, 
neighborhood and mother’s age and 
education) of the children included in 
the Berkeley Survey. The Berkeley 
Survey is comprised of every third 
KM 


Child uiyiujpmint, yoi, 6, no, 1 
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child born in Berkeley over an eight- 
een-month period, 1928-1029 (0). The 
accuracy of mothers 1 later reports of 
their children's development was de- 
termined for this group, by comparing 
the mothers’ reports when the children 
were aged 21 months with earlier 
records af the same developmental 
data. 

The early or primary records are 
based on data obtained by the Insti- 
tute's public health nurse (Miss Agnes 
Covftlt) during the first year of the 
child’s life. The primary data may 
be considered to have a high degree 
of accuracy and completeness since 
they were systematically taken at 
approximately the time of the event 
and involved checks through refer- 
ences to several sources of information 
(hospital, physician and mother). 
Soon after the children were bom, 
eircujnnatai and pregnancy histories 
were obtained from attending physi- 
cians, hospital records, and mothers’ 
own reports. Other primary data 
were secured by the nurse who visited 
each family at three-month intervals 
during tho first year of the child’s 
life and who recorded certain aspcctB 
of tho child's development. 

For purposes of comparison with tho 
primary records, later reports of these 
same developmental items were ob’ 
tained from the mother during the 
child's 21-month physical examination 
at the Institute. The questions were 
asked by the examining physician. 

Items for which there are available 
both primary records and 21-month 
reports are; 

Birth and maternity: 

(i) rhyaioQl condition of mother 
dnrmg pregnancy 


(ii) Duration of gestation 

(iii) Duration of labor 

(iv) Instruments at delivery 

(v) Injury to mother during delivery 

(vi) Weight at birth 

Development during fir&t year i 

(vii) Ago walked alarm 
(viii) Age first tooth appeared 

(ix) Weight atone yoar 

(x) Disease history during first year 

agreement between the 21-montii 

REPORTS AND THE PRIMARY 
RECORDS 

Several methods of comparing the 
21-month reports and the primary 
records have been used because it was 
believed that the different methods 
offered supplementing information as 
to the agreement between the two sets 
of records. 

In figure 1 the percentage of mothers 
whose reports are accurate (primary 
and 21 -month reports are in exact 
agreement), is contrasted with (a) the 
percentage whose 21-month reports 
deviated by more or less than one 
standard deviation from tho primary 
records (see table 1), and with (b) the 
percentage unable to recall these items 
when the children were aged 21 
months. It may be seen that certain 
items such as “birtliwcight” and 
“duration of gestation” are accurately 
reported by a large percentage of the 
mothers; whereas “age at which child 
walked alone” and “age first tooth 
appeared” are less accurately reported; 
and “duration of labor” and “weight 
at 12 months” are least accurately 
reported. When, the children were 
aged 21 months, as many ns 65 per 
cent of the mothers were unable to 
make any statement about their chil- 
dren's 12-month weight. 
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Agreement coefficients, or the corre- 
lations between, the 21-month reports 
and the primary records, are shown in 
table 1 (column 3). The item which is 
moat accurately reported, with respect 
to the primary records, is the child's 
"weight at birth"; the correlation for 
this item is .96. Agreement coeffi- 
cients for "age walked alone," “ago 
first tooth appeared" and "weight at 
12 months" are approximately .80, 
It is interesting to note that the com- 
paratively few mothers (35 per cent 


lation coefficients appear higher than 
might be expected from the percentage 
figures presented in figure 1. This 
suggests the inaccuracies which may 
be involved where agreement coeffi- 
cients are as lilgh as .80. 

The differences between the means 
for the two sets of records are given 
in column 8 (table 1). TheBe differ- 
ences show whether or not there are 
definite tendencies for the mothers to 
remember tho children as heavier or 
lighter than is indicated in the pri- 


ACCURACY OF REPORTS 
BIRTH AND DEVELOPMENT DATA. 

■■accurate report report deviates more than I. 5*0. 

REPORT DEVIATES LESS THAN l 5*D. 1 I UNABLE TO REPORT AT 2l MONTHS 


duration of gestation 
WEIGHT AT SfRTH 
AGE WALKEQ ALONE 
AGE FIRST TOOTH 
DURATION OF LABOR 
WEIGHT AT ONEYEAR 


PER CENT 



* STANDARD DEVIATION OF THE PRIMARY RECORDS 


Fig . J 


of the coses) who are able to recall 
"weight ut 12 months, n report this 
item with a fair degree of accuracy. 
The item which is least accurately 
reported is "duration of labor"; here 
the correlation is only .61. The agree- 
ment between the primary records 
and the 21-month reports for "dura- 
tion of labor" is probably low because 
of differences In the understanding 
of what constitutes "labor"; that is, 
whether one or all three Btagra should 
bo included in the report of "duration 
of labor." On the whole, these corre- 


mary records; and whether the recall 
of such items tvs "age walked alone" 
and "age first tooth appeared" is in 
the direction of making the children 
appear more precocious than is sug- 
gested by the records obtained during 
the first year. The minus signs show 
that the mothers tend to underesti- 
mate the "duration of labor,” "weight 
at birth" and "weight at 12 months," 
and to underestimate (thereby sug- 
gesting precocity) "age walked alone" 
and “age first tooth appeared." A 
further indication that mothers tend 
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to report in the direction of precocity 
for those latter two items is to be 
found in the comparison of the actual 
number of inaccurate reports which 
are overestimationa (relative to the 
primary records) with the number 
which are undcrestimationa. If there 
were no tendency for mothers to 
remember their children as more or 
less precocious, approximately 50 per 
cent of the inaccurate reports would 
be under- and 50 per cent would bo 


to report their children as lighter or 
heavier at birth; 47 per cent and 53 
per cent respectively over- and under- 
estimated on this item. 

Returning to the data presented in 
column 8 of table 1, it iB found that the 
average distortion in the direction of 
precocity is ,4 of a month for both "age 
child walked alone” and "age first 
tooth appeared,” The reader may 
wonder at this point whether the mean 
difference of — ,4 of a month (for "age 


TABLE 1 


Apr ce moral between Ihe £J-monlh reports o/ the children's deyelopmenl and the primary records 


DEVELOPMENTAL ITEM 

MOM* 
nxn of 
CASES* 

AGREE- 

MENT 

aoxrn- 

CT1NT 

thiuart 

ACCORDS 

21-uontii 

reports 

MEAN DIP- 
FCnXNCS 

abso- 

lute 

DIFFER- 

ING® 

(BE- 

GAHD- 

LESS OP 
direc- 
tion) 

Mean 

S.D. 

Mean 

S,D. 

(dipt, BE- 
TWEEN 
(ft) AND 

( 4 )) 

(D 

(2) 


<0 

(6) 

(0) 

(7) 

(fl) 

<•) 

Duration of labor (in hours) ,, 

168 

r 

.01 

8.67 

£.23 

8.23 

6.74 

— .34 

3.6 

Weight at birth (in ounces) 

223 

,00 

122.02 

20.41 



-.30 

2.2 

Weight at 12 months (in ounces).. 

74 

.79 

307.74 

49.10 



-8.02 

18.7 

Age walked alone (in months) 

214 

.84 

13.08 

2.16 

13.20 


— .39 

.7 

Age first tooth (in months) 

187 

.80 

7.71 

2.08 

7,30 


-.41 

.9 


* The number of cases varies for the different items because a certain number of the 
mo theta were. unable to recall one or mote of these facte at the ZLmonth interview. 


oveTcatimationB. Actually, 75 per 
cent of the inaccurate reports for "age 
walked alone” and 72 per cent of the 
inaccurate reports for "age first tooth 
appeared/ 1 are in the direction of 
precocity (underestimations). That 
is, almost three times os many mothers 
erring on these two ibemsj erred in the 
direction of making their children 
appear mere precocious as erred in the 
direction of making their children 
appear less precocious. No system- 
atic tendency was noted for mothers 


walked alone” and "month of first 
tooth”) may not- be due to a system- 
atic tendency for mothers to report 
to the nearest month ( e.g . 12.5 months 
reported simply as "12 months”). 
Examination of the data, however, 
reveals that although the majority of 
the discrepancies of one month or Less 
were in the direction of suggesting 
precocity, an even larger proportion of 
discrepancies of more than one month 
wereinthia direction. Inothcr words, 
whereas 27 mothers reported that their 
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children walked from 1.5 to 6 months 
earlier than the primary records sug- 
gest, only 8 mothers reported that 
their children walked from 1.5 to 6 
months later than the primary records 
indicate. Similar results were ob- 
tained for “age of first tooth.” Ter- 
man, comparing his “gifted” group 
with Mead's normal sample on “age 
of first walking,” noted that on the 
average the “gifted” children walked 
about one month earlier than the 
normal children (7). Terman states 
that the data on the “gifted” group 
arc "subject to the ordinary errors of 
report due to faults of memory and 
observation," but that “the coopera- 
tion of the parents wa$ such that it is 
believed the question of intentional 
falsification of report need not be 
raised.” It is not believed that there 
was intentional falsification in the 21- 
month reports in the present study, 
because of the mothers' cotiperative- 
nesa and understanding that their 
reports were to be used only for re- 
search purposes. A Blight tendency 
was noted for mothers who reported in 
the direction of precocity for one item 
to report in the opposite direction for 
the other item; the coefficient of con- 
tingency between the direction of the 
discrepancies for “age walked alone” 
and “age of first tooth” is —.17; or 
— .22 when corrected for broad cate- 
gories. Although no systematic tend- 
ency was noted for mothers to report 
their children as heavier nt birth and 
heavier at 12 months in the later re- 
ports, mothers who did report their 
children as heavier for one item tended 
to err in the same direction on the other 
item (coefficient of contingency -|-.2G, 


or +.34 when corrected for broad 
categories), 

In addition, tabic 1, column 9, pre- 
sents the absolute differences or the 
average discrepancies (regardless of 
direction) between the primary records 
and the 21-month reports. The aver- 
age discrepancies suggest the dis- 
agreement which might be expected 
for each item from individual mothers. 
The discrepancy to be expected on the 
average, in the 21-month report of 
“age of first tooth" is .9 of a month, 
and for “age walked alone” .7 of a 
month. The discrepancy in "birth- 
weight” of 2 ounces is of little signifi- 
cance; but In “duration of labor,” the 
discrepancy of three and a half hours 
appears significantly large both clini- 
cally and statistically (see column 6). 

The statistical methods used to 
indicate the agreement between the 
primary records and 21-month reports 
for the foregoing items were not appli- 
cable to the following: “physical con- 
dition of mother during pregnancy,” 
“disease history during first year,” 
“injury during delivery,” “use of 
instruments at delivery.” These four 
items have therefore been considered 
separately as follows. 

Physical conditioii of mother during 
pregnancy 

On the basis of the obstetrician's 
and hospital's records of the pro and 
circurnnatal conditions, the mother’s 
“health during pregnancy" was rated 
by a physician (Herbert R, Stolz) as 
cither satisfactory or unsatisfactory. 
Dr. Stolz'e criterion in assigning these 
ratings was that the mother's condition 
was judged unsatisfactory if it were 
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such that it might have interfered 
with the normal development of the 
child (examples of unsatisfactory con- 
ditions are infected tonsils, thyroid 
enlargement, severe albuminuria, etc.). 

The mothers' responses regarding 
their health during pregnancy, secured 
when their children were aged 21 
months, fell quite readily into a 7- 
point scale ranging from "Very poor" 
to "Excellent," In table 2, the 21- 


unsatisfactory, as many reported that 
their health was "Excellent" or "Very 
good” as reported that their health 
was "Poor" or "Very poor." 

Disease history during first year 

The nurse who visited the families 
at 3-month intervals during the first 
year of the child's life, asked about the 
illnesses or handicaps that the child 
hod experienced during the preceding 


TABLE 2 

Physical condition of mother during pregnancy 
Comparison of the 21 -month reports for a group of mothers whoso physical condition was 
conBidercd satisfactory (according to the primary records), with a group whoso 
physical condition was considered unsatisfactory 


VOTBIfl's REPORT VHlN CHILD AOID 


PRIMARY RDCQRM 
PHTMCIAN'a CL AS6I KXC ATI ON 


31 MONTH* 

Satisfactory 

UiurUji factory 

Total 

Eatioi 


n 

Per oont 



n 

Pot oont 

7 

"Excellent” 

0 

6 


B 

12 

6 

6 

“Very Good" 

30 

IQ 


n 

36 

15 

& 

"Good” 

109 

67 


mM 

127 

59 

4 

"Fairly Good" 

14 

7 


9 

18 

8 

3 

"Not Well” 

14 

7 

0 

13 


9 

2 

"Poor” 

11 

6 


II 

10 

7 

1 

"Very Poor” 

6 

3 


9 

9 

* 

Total 

102 

101 

40 

101 

238 

100 

Mean Rating , 

4,70 

4.24 

4.00 

S. D... 


1.20 

1.07 

1.30 


month reports of the group of mothers 
whose physical condition was con- 
sidered satisfactory (on the basis of 
physicians' and hospitals' records) are 
compared with the group whose physi- 
cal condition was considered unsatis- 
factory. The biscriol t between the 
early records and the 21-month reports 
is ,22. It is of interest to note that 
of thoeo mothers whose condition 
(according to tho primaty records) was 


three months. On the basis of the 
nurse's records, the disense history of 
the children during infancy was rated 
by Dr, Stolz on the following 5-point 
scale: 

A rating of 6 was given to cliildron who 
had Buffered illnesses or physical handicap 
of auch kind, frequency, severity, and 
duration qb to justify tho assumption that 
development was markedly modifie d thereby . 

A rating of 4 was given to children who 
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had suffered illnesses or physical handitap 
of such kind, frequency, severity, and 
duration aa to justify the ae sumption that 
development woe definitely modified thereby 

A rating of 3 was given to children who 
had suffered illnesses or physical handicap 
of such kind, frequency, severity, and dura- 
tion as to justify the assumption that 
development woe probably slightly modified 
thereby, 

A rating of 2 was given to children who 
bad suffered illnesses or physical handicap 
of suoh kind, frequency, severity, and dura- 
tion as to be considered insignificant in 
relation to development. 


children, whose mothers reported the 
occurrence of no illness during the first 
year. The biserial r between the dis- 
ease ratings and mothers' reports at 21 
months is ,02, It is encouraging to 
note that the mothers of all children 
whoso disease records deserved a rating 
of 5 (having illness or physical handi- 
caps of such kind, severity, frequency 
and duration os to justify the assump- 
tion that development was markedly 
modified thereby) reported the accur- 


TABLE 3 

Disease rating during first year 


Comparison of the disease ratings of the children whose mothers reported (at 21 months) 
Bomo illness as having ocourred during the first year, with those of children, 
whose mothers reported no illness 


dibbabd hating 

lEAftB&ON HOnaH 1 6 
BUCORDH or DISEASE 
BISTORT IN PiRBT TB A R) 

MOTBin's nfPOHT at2L mqntpa 

1 No 111™ 

| Same lllneu 

| Toha 

n ^ 

per cent 

i n 

Per cent 

n 

Par cent 

6 



! 8 

— 

8 

S 

4 

2 

S 

l 19 

1 mm 

21 

9 

3 

28 

U 

53 

HXi 

81 


2 1 

57 

W^E '. Mil 

42 


99 

4‘ 

1 

31 

m 



31 

IS 

Total 

118 1 

100 

122 

mm 

240 

100 

Mean Bating,.- . 

2.01 

2.94 

2.48 

S.D 


76 


.87 1 

.94 


A rating of 1 was given to children for 
whom no illness gt physical handicap waa 
reported. 

When the children were aged 21 
months, the physician who gave the 
physical examination at the Institute 
again asked the mothers about the 
children's illnesses during the first 
year. Table 3 presents the disease 
ratings for children whose mothers 
reported the occurrence of some illness 
and, in comparison, ratings of those 


rcnco of at least some illness during the 
first year at the 21-month Interview. 
On the other hand, at the 21-month 
interview the mothers of two children 
given ratings of l, 1 and of twenty-eight 
children given ratings of 3 failed to 
report the occurrence of any illness 
during the first year. 

1 The children given tho ratings of 4 hud 
respectively nallima and several eoldn, and 
whooping cough and eczema during the 
first year. 
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Instrumental delivery 

Both primary records and the 21- 
montli reports as to whether or not 
instruments were used in delivering the 
child, were available for 226 3 of the 
mothers. Fifty-four (or 24 per cent) 
of the 225 mothers were delivered with 
instruments. Comparison of the 21- 
month reports with the primary rec- 
ords shows that 67 per cent, or only 
Iwo-thirds , of the 64 mothers delivered 
with instruments reported this fact 
at the 21-month interview. The 
reader may wonder, at this point, 
whether all of these 54 mothers were 
aware that instruments were used. 
It is quite possible that some were 
not; however, the fact still remains 
that a large number of mothers for 
whom there are primary records of the 
use of instruments failed to report this 
fact at a 21-month interview. 

Injury to the mother at the birth 
of tke child 

Any laceration, tears or an episi- 
otomy have been considered as in- 
juries. The mothers' reports were 
frequently in the form of the number 
of stitches which had to be taken. 
According to the primary records, 
approximately two-tlurds of the moth- 
ers were injured. When the children 
were aged 21 months, only 23 per cent 
of the mothers who were injured 
reported this fact, 2 

discussion 

Because of the frequent visits 
and questionings of the Institute 
nurse, the mothers of the children 
included in this study were prob- 

1 ThiB does not include cases where there 
Was a Cncflarcnn flection, 


ably more conscious of their chil- 
dren's development than an en- 
tirely unselected group would be. 
For this reason, the agreement coeffi- 
cients may appear too high. On the 
other hand, as has been mentioned, 
the mothers may not always have been 
informed of certain of the data in the 
primary records (health during preg- 
nancy, use of instruments at delivery 
and injury during the birth of the 
child), There seems, however, to be 
no reason to expect that another group 
of mothers would be better informed 
than this one. It is interesting to 
note, in this connection, that in the 
group studied by Terman (7), IS per 
cent of the mothers of "gifted” children 
reported the use of instruments at 
delivery; this percentage is closer to 
the per cent obtained on the basis of 
the 21-month reports, 14 per cent , 
than to the per cent based on the 
primary records, 24 per cent. 

A further point which might be 
mentioned is the apparent tendency 
for mothers to forget certain of the 
difficulties encountered with their chil- 
dren. Although some of the mothers 
may not have been aware that instru- 
ments were used or that they were 
injured during delivery, it seems un- 
likely that the number would be as 
great as is indicated in the 21-month 
reports. In other words, it would 
seem that there is a tendency for 
certain mothers to minimize or to 
unconsciously forget these difficulties. 
Other evidence for this tendency is to 
be noted in the number of illnesses 
had by the child during infancy which 
arc not reported by the mothers at the 
21-month interview. The forgetting 
of difficulties may be contrasted with 
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the tendency to recn.Il that the children 
"walked" or had their "first tooth” at 
nn earlier age than the primary records 
indicate. 

FACTORS RELATED TO ACCURACY 
OF EE PORT 

A consideration of practical and 
theoretical importance is the extent to 
which the same mothers give inaccu- 
rate reports on these different develop- 
mental items. If certain mothers 
consistently give accurate and other 
mothers consistently give inaccurate 
reports, the inlei'comlalions of Ike 
discrepancies between the primary 
records and the 21-month reports 
would be high. The intercorrelntions 
for variables "month walked alone,” 
"month first tooth,” "birthweight,” 
"weight at 12 months,” and "dura- 
tion of labor,” were computed and 
found to range from ^.18 to -f- .27. 
The highest correlations were obtained 
between the extent of the discrepancies 
in the reports of "age first tooth ap- 
peared" and "birthweiglit” (r .27), 
and "age first tooth appeared" and 
"age walked alone” (r ,22). The 
intereorrelations in general are ex- 
tremely low and approximate a zero 
relationship, Apparently within the 
range of ability considered in this 
study (a representative sample of 
mothers living in a moderately sized 
city), mothers show no general tend- 
ency to give accurate or widely dis- 
crepant reports on all items. 

It eccmcd not unlikely that mothers 
of several chifeirefi would have more 
difficulty than mothers of singletons 
in remembering the different aspects 
of their child's development. Corre- 
lations were therefore computed be- 


tween the order of birth and discrep- 
ancies between tho primary recordB 
and the 21 -month report. This 
analysis revealed a tendency for moth- 
ers of several children, in comparison 
with the mothers of singletons, to be 
less accurate (ns evidenced by larger 
discrepancies) in their later reports of 
"weight at birth” (r ,24) and "age of 
first tooth” (r .22). No relationship 
was found between birth order and 
inaccuracy of report on "age walked 
alone” (r .05), nor between birth order 
and inaccuracy of report on "dura- 
tion of labor” ( r .09). The relation 
between oTdcr of birth and accuracy of 
report on "birth weight” and "age of 
first tooth” may be attributable to tho 
(a) lower intelligence of mothers of 
large families, or (b) confusion of data 
for different children. It appears that 
both these factors arc operative. The 
correlation between the mother's edu- 
cation and birth order ie —.15 (indi- 
cating lower intelligence of mothers 
of large families); and the correlation 
between mother’s education and accu- 
racy of report of "birth weight” tends 
to be positive (sec next paragraph). 
These coefficients, however, do not 
entirely account for the relation be- 
tween birth order and tho discrepan- 
cies in the reports of "weight at birth” 
and "age of first tooth;” in other 
words, there is some evidence dint 
mothers of several children tend to bo 
less accurate in their later reports 
when the factor of education or intel- 
ligence is kept constant. A slightly 
greater tendency was observed for 
primipnrae than for mullipurne to err 
in the direction of precocity for "ago 
walked atones” (78 per cent of the 
multiparae as compared wilh 7J per 
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cent of the priniipnroc) and “ago first 
tooth appeared' 1 (73 per cent as 
compared with 08 per cent). 

The education of the mother, in 
terms of the number of years of 

schooling, wos correlated with the 

accuracy (smallness of the discrep- 
ancy) for the different items. A 

correlation coefficient of .28 was ot>* 
tained between mother's education 

and the accuracy of the report of 
"weight at birth.” This correlation 
appears comparatively high in view of 
tlm large number of completely accu- 
rate reports for this item (fig. 1) and 
the restricted range of discrepancies. 
However, no relationship was found 
between mother's education and the 
accuracy of report on any other item. 
Ratings of the mother's intelligence 
were available for half of the sample 
(126 cases) included in the present 
study. Correlations between these 
ratingB and the accuracy of reports 
tend to be similar to those obtained 
for mother's education. A positive 
correlation of .17 was found for the 
ratings of the mother's intelligence 
and the accuracy of report of the 
child's "birthweight.” 

The per cent of mothers unable to 
recall these developmental facts at 
21 months is given in figure 1, It was 
thought passible that the less educated 
mothers might be able to recall fewer 
facts about their children's early 
development. A coefficient of con- 
tingency was therefore computed be- 
tween fewness of years of schooling 
and the number of items on which 
mothers were "unable to recall” (a 
number of mothers were unable to 
recall as many os thTcc of these items). 
This coefficient was found to be ,28 


(not corrected for broad categories), 
indicating a very slight degree of re- 
lationship, 

BUM M All Y AND CONCLUSIONS 

1. In a representative sample of 
262 children living in a superior urban 
community, comparisons were made 
between mothers' reports of theiT 
children's early development at a 21- 
month physical examination, and pri- 
mary records taken during tho first 
yeaT. The agreement between the 
21-month reports and the primary 
records may be summarized as follows: 

Birth arid maternity: 

(!) Physical condition of mother dur- 
ing ‘pregnancy : The biflerml r 
between tho 21-month reports 
and the primary records is .22, 
indicating extremely low agree- 
ment. 

(ii) Duration of gestation: The 21- 

month reports and tho primary 
records are in exaot agreement 
for 89 per cent of this "normal 
sample 1 1 of mo there, 

(iii) Duration of labor : Tho 21-month 

reports are in exaot agreement 
with the primary records in 
only 10 per cent of the oases. 
Tho correlation between the 
two sets of records is .01 and 
tho averngo discrepancy is 
3,6 hours. 

(iv) Use of instruments at delivery: 

Only two- thirds of the mothers 
who were delivered with in- 
struments reported this fact 
at the 21-month interview. 

(v) Injury to mother during delivery: 

Only 23 per cent of the mothers 
who were injured at tho birth 
of tho child reported this fact 
at the 21-month interview. 

(vi) Weight at birth: The 2l-montli 

reports arc in exact agreement 
with tho primary records in 60 
per con t of the cases ; the corrc- 
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lation between the two sets of 
recordB is .96 end the average 
discrepancy is approximately 
two ounces, 

Development during first year: 

(vii) Age walked alone: The 21-month 
reports of 49 per cent of the 
mothers are in exact agreement 
with tho primary records; the 
correlation between these re- 
cords is .54 and tho overage 
discrepancy .7 of a month. 

(viii) Age first tooth appeared: This 
item is accurately reported by 
36 per cent of the mothers; the 
correlation between the two 
sets of records ifi .80 and tho 
averago discrepancy .9 of a 
month. 

(ix) Weight alone year: The 21-month 

reports of this weight are in 
exact agreement with the pri- 
mary records in 9 per cent of 
the cnees. Sixty-fivo per cent 
of the group were unable to 
recall this item at the 21- 
month interview. Tho averago 
discrepancy, for those who 
were able to give information, 
was 10 ounces and the agree- 
ment coefficient ,70. 

(x) Disease history during first year: 

Tho biaorial r between the 
child's discoflc ratings and the 
mother's reports at 21 months 
as to tho occurrence of lllnesB 
during tho firat year ia .02. 

In view of the following facts, these 
results are, if anything, rather too 
favorable os to the accuracy of 
mothers' reports, (a) although a rep- 
resentative sample of Berkeley, the 
sample is superior in education and 
intelligence to an unsclcctcd urban 
sample; (b) the group is more awake 
to developmental problems, more 
"child conscious" than ordinary 
groupfl because of the repeated visits 
of the nurse; (c) tho later reports were 


obtained when the children wore 21 
months and not, as commonly, when 
the children are of school age or ado- 
lescent, 

2. No general tendency was found 
for mothers to give either accurate or 
widely discrepant reports on all items. 

3. Mothers tended to err in the 
direction of suggesting precocity in the 
21-month reports of “age walked 
alone" and “age of first tooth." 

4. A. mother with several children 
shows a slightly greater tendenoy, on 
the average, to err than a mother 
with only one child, in reporting 
"birthweight" and "age of first tooth." 
Mothers of first-born children are more 
apt to err in the direction of suggest- 
ing precocity than are the mothers of 
later born. 

6. A correlation of .28 was obtained 
between the accuracy of report of 
"weight at birth" and mother's edu- 
cation; and a coefficient of contingency 
of .28 was obtained between the 
number of items recalled at 21 months 
and mother's education. No other 
significant relation was found between 
either the intelligence ratings or edu- 
cation of the mothers and the accu- 
racy of their reports. 

0. The results show a slight but 
general tendency for mothers to forget 
some of the difficulties of rearing young 
children: mothers tend to forget the 
illnesses and disturbances suffered 
during pregnancy; they tend to forget 
the injuries received at the birth of the 
child and use of instruments at that 
time; slight illnesses of the child 
during infancy are forgotten; and 
finally, mothers tend to remember 
that their children walked and had 
their first teeth at an earlier age tlmn 
the primary records indicate. 
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A Research in Adolescence 

I. Pubescence and Physical Growth 

Hedeey S, Dimock 


T his is the first of a series of 
articles which will report some 
of the most important findings 
of a research in which two hundred 
adolescents were studied continuously 
over a period of years. The findings 
around specific aspects of the adoles- 
cent's growth, attitudes, and behavior 
are significant in themselves. When 
put together, the results of the Btudy 
strongly suggest the need for a new 
formulation of adolescent psychology 
based on the facts yielded by investi- 
gations which employ the best accred- 
ited methods and techniques of current 
scientific procedure. 

Some of the problems on which data 
are to be presented in this first article 
have received the attention of other 
studies. The results of this study 
merit report, however, if for no other 
purpose than to serve ns a basis of 
comparison between the amount and 
the rate of change in physical aspects of 
growth and of change in personality and 
behavior factors during adolescence. 
Some of the findings, ns those on the re- 
lation between motor coordination and 
pubescence, forexamplc, ratherddinite- 
ly challenge, if they do not controvert, 
popular conceptions— as in this case, 
that of "adolescent awkwardness." 

A brief general description of the 
investigation will provide a back- 


ground against which the findings to 
be reported in this and tiio following 
articles may be understood, and inter- 
preted more intelligently. The most 
salient facts about the study can bo 
stated in summary fashion. 

1. It is a study of "normal" boys, 
that is, of the every-day boy who is be- 
ing dealt with by parents and by public 
schools and other social agencies. 

2. It is a continuous study of tho 
Bamo two hundred boys over a period 
of years. 

3. It employed a combination of 
techniques to yield data concerning 
physiological, physByd, personality, 
and social factors and their inter- 
relationships. 

4. It used existing standard testing 
procedures in the main but developed 
a few new techniques, including a 
“friendship finder” for studying quan- 
titatively the interaction of individ- 
uals within a group or social situation. 1 

PUDE3CENCE AND QHOWTH IN HEIGHT 

and weight 

That physical growth of many kinds 
is accelerated during pubescence is a 

1 The florics of articles to appear in CAt'ld 
flfDclojmenl will report those findings of the 
total study which the editors have con- 
sidered to ho of particular significance for 
readers of thin journal. 
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well established and commonly known 
fact. Studies arc plentiful which show 
tho spurt in height, weight, strength, 
chest circumference, vital capacity, 
and similar factors during the adoles- 
cent years. Practically all of these 
reports, however, merely show the 
increase in height, weight, etc,, with 
age, and infer the presence of puberty 
from the observed acceleration in growth. 
These investigations find that the 
maximum growth of boys in height, 
for example, is around the fourteenth 
year. It is then assumed, since other 
studies have reported this to be the 
average age of puberty, that the rapid- 
ity of growth is to bo associated with 
pubescent development. 

Since the age at which boys reach 
pubescence varies greatly — from 
eleven to sixteen years for the boys in 
this study, — it is obvious that such 
data do not disclose the precise rela- 
tion between pubescent change and 
physical growth. We shall present 
here findings of the following three 
kinds, all of which arc definitely related 
to this specific problem. 

1, A comparison of the height and 
weight of boys of the same chrono- 
logical ago but in different Btages of 
pubescent development, namely, pre- 
pubescence, pubescence, and post- 
pubescence, These findings indicate 
that pubescent agej or status , is more 
important than chronological age in 
determining the individual* 8 height and 
weight. 

2, A comparison of the amount of 
growth in height and weight for a 
one- and a two-year period for boys in 
different stagey of pubescent develop- 
ment, 

3, Facta which Indicate the rela- 


tion between the age at whioh a boy 
reaches puberty and the rate of his 
subsequent growth. 

The measurements, tests, and exam- 
inations which yielded the data pre- 
sented in this article were administered 
annually for three successive years, 
Tho measurement procedure followed 
those described by C. K. Taylor in 
Physical Standards for Boys and Girls. 

To determine tho pubescent status 
of tho boy the criteria moBt commonly 
employed in other reported studies of 
pubescence were used. These criteria, 
frequently called the "Crampfcon cri- 
teria" because of the pioneer study 
conducted by Crumpton early in the 
century, are as follows; (a) Frepubcs- 
cence is the total period of life before 
there are any physiological signs of 
puberty; ( b ) pubescence is marked by 
the appearance of pigmented hairs in 
the pubic region; (c) post^pubescencc 
iB marked by a kink or twist in the 
pubio hair end a wrinkled scrotum (4), 

These criteria arc not so reliable in 
determining tho pubescent status of a 
boy as would be the date of the first 
nocturnal emission, or microscopic 
evidence of the first secretion of sper- 
matozoa, The latter method for as- 
certaining the pubescent status of 
boys was employed by Baldwin (1). 
Crampton (4) validated the criteria 
he employed, however, by some micro- 
scopic examinations of secretions and 
"in every case well formed and mobile 
spermatozoa made their appearance in 
the months of transition to post- 
pubescence." In a recent study by 
We9fc (7) at Springfield, Mass., it was 
demonstrated rather clearly that the 
pubic index is more reliable than 
cither the axillary or mammary in 
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ascertaining the pubescent status of 
boys (7). 

Height and weight in relation to 
pubescent status 

The facts reported in figure 1 pro- 
vide a comparison of the mean height 
measures of prc-pubcscent, pubescent, 
and post- pubescent boys at various 
chronological ages. Figure 2 presents 
similar data for the weight measures. 


U lM*l< 



of the boys in each of the 3 pubescent 
classes in each chronological age group 
is approximately the same. The post- 
pubescents average about one-half 
month older than the pre-pubescents. 
The differences in height and weight 
which accompany different stages of 
growth are marked in the fourtoen- 
and fifteen-ycar-old groups. At four- 
teen the post-pubcsccnt boy exceeds 
the pro-pubescent of the same chrono- 
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Pio. 1. Comparison of Mean Height 
Measures of PriE-runEHtKNT, Purer- 

TENT, AND PoHT-VU DESCENT HOYH At 1 
Various Chronological Aces 


The inaccuracy of assuming the pres- 
ence of puberty from chronological age 
is evidenced in striking fashion. The 
impossibility of predicting or inferring 
physical growth from chronological 
age is also conspicuously apparent. 
The foregoing figures indicate that 
the pubescent boy at twelve or thirteen 
is likely to be both taller and heavier 
than the boy two years older who is 
still pre-pubeseent, The average age 


Mi n 


1* 




Fio. 2. Comparison or Mean Weight 
MkaHUHEH OF I 1 RE-I* ORESCENT, PuilEH- 
I ’ENT, AND POHT-piJnESeENT IlOYH AT 

Various Cuuonolook^i, Ages 


logical age by over four and a half 
inches in height and almost 23 pounds 
in weight. Most conspicuous of all 
are the differences among the (iflcen- 
ycnr-olds. Even though the number 
of pre-pubescents is small here the 
data for the pubescent boys bring 
support to their creditability. The 
post-pubescent boy at fifteen, on the 
average, is 5 inches taller and 20 
pounds heavier than the boy of the 
same age who is not yet pubescent. 
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As will be shown Igtor, this difference 
is not due entirely to pubescent change. 
It may be concluded that the chrono- 
logical age of a boy tells little about his 
physical status. In fact, it may tend 
to bn misleading, because of the popu- 
lar tendency to assume that n boy is 
pubescent at a certain age and then 
In make judgments about him based 
on this precarious assumption. 


r 



A Concrete Illustration of tub Find- 
ings Shown in Fuhhies J and 2 


ThcflD hoys aro all Aftrcn years of age hut 
are in different stages of pubescent growth. 
The boy on the left ia poet-pubescent (Pa): 
llio one in the middle pubcaccnt (Pi), and 
the one at tho right ia pre-puboacent (P0- 


1 . Boys who remain pre-pubeseent 
for the period, the symbol for which is 

P«. 

2. Boys who change from pre- 
pubescence to pubescence during the 
period, the symbol for which is Pi_ 2 . 

3. Boys who are pubescent at the 
beginning and the end of the period, 
Hie symbol for which is P 2 ~ 2 . 

4. Boys who change from pro* 



Another Illustration of the Findings 
Presented in Figures 1 and 2 

Tli* chronological ages of the boys are in 
inverse order to their physical size, The 
boy at the left ia 13 ycara and 1 month old, 
and poat-pubcBcent (P a )j the boy in the 
middle ia 13 years and five months old, and 
ia pubcaccnt (P,). The boy nt tho right is 
14 yenra and 0 months of ago, and is pre- 
pubcscent (P L ), 


Growth in height and weight in rela- 
tion to pubescent change. We next 
present the materials which show more 
definitely tho differences in the amount 
of growth which accompany different 
stages of pubescent status and change 
during a one- and two-year period, 
There are 6 groups or classifications of 
pubescent status and change; 


pubescence to post-pubescence within 
the period, the symbol for which is 
Pi— 3. 

5, Boys who change from pubes- 
cence to post-pubcsccncc within the 
period, the symbol for which is P 2 - 3 . 

G, Boys who are post-pubescent at 
the beginning and the end of the 
period, the symbol for which is IV 3 . 
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The increase in height and weight 
for one year's growth that accompa- 
nies the different stages of pubescent 
Btatus and development is reported in 
figures 3 and 4. The average growth 
for boys from twelve to fifteen yeais 
of age who remain pre-pubescent for a 
year is 1,8 inches and 7,6 pounds. 
This is the smallest amount of growth 
for any of the six possibilities in the 
pubescent development portrayed by 
the figures. The change from pre- 
pubeaccnce to pubescence (P^) dur- 
ing the year resulted in the second 
smallest amount of growth for both 
height and weight. The most rapid 
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Fig. 3. Incbease in Height von One Yeah 
with Pubescent Change 

physical growth comes during the shift 
from pubescence to post-puberty 
(Pj-a). During the year the boy 
enters post-pubescence he puts on 
twice as much weight and increases 
almost twice as much in height as the 
boy who remains pre-pubescent for a 
similar period. 

The coses of boys who remain 
pubescent for a year (P 2 _ 2 ) without 
reaching post-pubescence arc few, but 
they do suggest that an acceleration of 
growth accompanies pubescence even 
though poat-puberty is not achieved 
within the year. It should be noted 
that only 15 per cent of the pubescent 
(Pi) cases remain in that stage for a 


year- The growth that follows post- 
puberty averages tx little more than 
that for boys who remain pubescent. 

The fact that change from pre- 
pubescence through puberty into post- 
pubescence (Pi-j) in a year does not 
result in quite as much increase in 
height and weight as does the shift 
from pubescence to post-puberty (P 2 ^a) 
in the same length of time seems to 
call for interpretation. The reason 
for this can be understood by noting 
that growth in the Pi_i period is Lcbs 
rapid than for any stage after pubes- 
cence has been attained. Fart of the 
time, therefore, the growth of the boy 
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Fig, 4. Incheabb in Weight fob One Yeah 
with Pubescent Cdanob 

who travels the range from pre- 
pubcscence to post-puberty within a 
year is taking place at the least rapid 
rate- An examination of facts not 
reported here shows, further, that the 
growth of the boys who passed from 
pre-puberty to post-pubescence in a 
year was more rapid in both height and 
weight in the subsequent year than 
that of the boys in the P 2 _s category. 
Wc interpret this to mean that the 
period ivlneh immediately precedes 
and follows the attainment of post- 
pubescence is accompanied by rapid 
growth. 

Figures 5 and 6 display graphically 
the findings on two years growth in 
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height and weight in relation, to 
pubescent status. 

These data provide some additional 
knowledge of the relation between 
pubescence and growth rates. The 
boys who remain pre-pubescent for 
two years still show the least gain in 
weight hut those who have reached 
the post-pubegeent stage have the least 
gain in height; probably the differences 
are not significant, however, between 
the Pj -3 and the Pw cases. If these 
differences were significant, they would 
suggest that acceleration of growth in 
weight tends to continue longer than 
acceleration of growth in height. 
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Fig. 5. Amount of Growth in Heigiit for 
Two Years with Pubescent Change 

There are only 2 cases of boys who 
remain in the pubescent status for 
two years; consequently, any conclu- 
sion made would be precarious. Their 
growth in height and weight happens 
to be greater than that for the boys 
who arc either pre-pubesccnt or post- 
pubescent for the two years. This 
seems to be consistent with the other 
findings, which imply that the least 
growth takes place in the pre-pubes- 
cent stage and the most rapid growth 
during the transition from pubescence 
to post-pubescence. It might bo a 
fair f, guesa u that since those boys have 
been pubescent for two years post- 


pubescenco is not far away. The 
boys who change from either pre- 
pube scenes or puberty to post-pubea- 
ccnco during the two years more than 
double the weight increase of those 
who do not reach puberty. The 
increase in height for these boys in 
two years, as for the one-year period, 
is not quite twice as much as it is for 
those who remain pre-pubescent. 

All of these findings are based on 
averages and tend to obscure the 
individual variations from these aver- 
ages, which, of course, are very im- 
portant. We have been looking for 
generalizations about the trend, how- 
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Fia, 0. Amount of Growth in Weight for 
Two Years with Pudebcent Change 

ever, and on that basis only is there 
justification for depending entirely 
on averages in making this report, 
Pubescence and per cent increase in 
height and weight. Tile foregoing data 
and discussion are based on actual 
increments of growth in height or 
weight without taking account of the 
size of the boys at the time of their first 
measurement. Some students of 
physical growth problems believe that 
the rate of growth is most accurately 
ascertained when the calculations rep- 
resent the per cent of gain over the 
original measurement. We have 
treated our height and weight data for 
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the one-year growth period in this 
way, The results may be scrutinized 
in table 1 and figure 7, They indicate 
that the 6 pubescent categories have 
about the flame relative significance for 
growth whether the growth measures 
are based on actual increments or 
per cent of increase, What stands 


growth that accompanies a particular 
shift in pubescent status is relatively 
constant regardless of the age of the 
boy. The number of casea in the 
study, when spread over the 6 posaible 
pubescent categories for each chrono- 
logical age from twelve to sixteen, is 
small, so we must depend largely upon 


TABLE 1 


Per coni increase frv height and wight for ono year unih pubescent change 
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Wejoht for 1 Yeah with Pubescent 
Change 

out most conspicuously when figure 7 
is examined is that the growth in 
weight is nearly three times as fast as 
that in height when calculated on the 
basis of per cent of increase. 

INFLUENCE OF AGE ON PHYSICAL 
anowTii 

We next come to the question of 
whether or not the amount of physical 


the consistency of the results for our 
judgments as to their dependability. 
Our findings bearing upon this prob- 
lem have been organized in figures 8 
and 9. 

We may swiftly summarize the con- 
clusions which the facts reported by 
figures 8 and 9 suggest. Growth in 
height and in weight is approximately 
the same for the twelve- and the thir- 
tcen-yenr-old pro-pubescent boy. It 
probably tends to become loss os a 
boy becomes older if he remains pre- 
pubcBCcnt. That is about all that 
can be assumed in view of the small 
number of cases in the fourteen- and 
fifteen-y car-old groups. The shift 
from pre-pubcscence to puberty evi- 
dently brings a slower growth in both 
height and weight for the boy at twelve 
than for the thirteen- and fourlccn- 
ycar-old boy. The growth figures are 
1.8, 2,4, and 2.2 Inches and 7.2, 9.0, 
and 8.3 pounds, respectively, for a 
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year. The number of boys who 
stayed in the pubescent class for a 
year with no physiological change is 
too small to warrant conclusions, but 
it may be noted that the increase in 
height and weight is greater than where 
the boy remains pre-puboscent or shifts 
from pre-pubescence to puberty, The 
amount of growth that accompanies 
the change from P 2 to P 3 is approxi- 
mately the same for twelve', thirteen-, 
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group when the shift from pre-pubca- 
cenco to post-pubesccnco takes place 
in a year, The amount drops con- 
sistently, running 3.3, 2.9, and 2.5 
inches for the twelve-, the thirteen-, 
and the fourteen-year-old classes, re- 
spectively. The older boys apparently 
compensate for this smaller gain by 
maintaining a higher growth rate in 
the following two or three years. The 
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Fia, 0. GnowTn in WnraiiT for 1 Year 
with Purescent CiiaKoe for Boys of 
Different Chronological Aobs 


and fourteen-year olds, the amounts 
being 3.1, 3.4, and 3.2 incheB and 16.8, 
17.4, and 15.6 pounds, in this order. 
These findings are at variance with the 
conclusions of other investigators to 
the effeot; that growth is more rapid 
and intense when pubescence iB at- 
tained early. 

There 1 b apparently, however, a 
tendency for the older boys to gain 
less in height than the twelve-year-old 


evidence for this is not included in this 
report. Our findings are similar to 
those secured in a much more exhaus- 
tive study on this point reported by 
Boas (2), The age at which the 
growth spurt comeB does not materially 
affect adult stature; that is, the growth 
curve tends to flatten out sooner when 
acceleration is early than when it 
comes later in adolescence. The 
tendency in the weight data reverses 
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that of the findings on height, The 
increments of gain in weight for the 
transition from prc-pubesccnce to post- 
pubescence are slightly larger. 

Evidence from correlations 

Table 2 presents correlations of 
pubescent status and of chronological 
age with height and weight. The 
correlations arc smaller than they 
would be if the cases were less homo- 
genous. If tho ago span were five to 
twenty, for example, instead of twelve 
to sixteen, the resulting correlations 
would probably be considerably higher. 
It will be observed that pubescent 
Btatus correlates more highly with 
height and weight than docs chrono- 
logical age. The formula used for the 
correlations of pubescent status with 
the other measures was suitable for 
the correlations of a qualitative with a 
quantitative series (5). Partial corre- 
lations arc considered hy 6omc of our 
statisticians to be very precarious but 
with this caution they are also shown 
in table 2. If dependable, the asso- 
ciation between pubescence ami height 
and weight stands out a little more 
clearly. 

In view of the facts displayed in 
figures I and 2, a greater discrepancy 
between the correlations of pubescence 
and of chronological age with height 
and weight would be expected. The 
explanation of this situation seems to 
lie, in part, in the fact that the height 
and weight measures represent tho 
total growth (or life span) of the indi- 
vidual at the timo of measurement 
rather than merely the amount of 
growth for a one- or a two-year period 
within which differences accompanying 
pubescent development show up more 


sharply, This can be made more 
concrete by illustration. Let us 
assume that 2 pre- pubescent boys are 
60 inches tall at 13, and that one 
becomes post-pubescent while the 
other remains pre-pubescent during 
the following year, with a correspond- 
ing growth of 4 and 1.5 inches, respec- 
tively. The growth differences are 
relatively great, but the difference 
between 64 and 01,6 is not nearly os 
substantial. It is this second kind of 
difference, however, which shows up 


TA-BIjE 2 

Correlation* oj pubescent alatu a and c/irono- 
logical age with height and weight 



r 

PubcBccnt etatua and height. 

.54 

Pubeacent at&tua and weight 

,65 

Ago and height 

.51 

Age and weight 

.52 

Pubeacent status and height, with ago 
constant. 

.37 

PubcacentfltatuH and weight, with age 
constant . 

.39 

Ago and height, with pubeacent statue 
conatnnt 

.32 

Age and weight, with pubeacent 
status constant 

.32 



In these correlations. The association 
between actual growth measures and 
pubescent change would be much 
greater. 

SUMMARY OP CONCLUSIONS 

From the foregoing findings the 
following conclusions may be sum- 
marized : 

1. Pubescent status cannot be inferred 
from chronological age. Tho chrono- 
logical age of tho individual during 
tho "ndolescenl' 1 years is not a trust- 
worthy index of pubescent Hiatus, 
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2, The differences in the height and 
weight of boys of the same chrono- 
logical age but of different pubescent 
status are approximately as great as 
those between boys two years different 
In age but of the same pubescent 
status. 

3. The most rapid growth in height 
and weight comes in the year during 
which the boy passes from pubescence 
to post-pubescence. This is true 
whether actual growth or per cent 
increase measures are employed. It 
also tends to be true regardless of ago 
within the range of thirteen to fifteen. 

STRENGTH AND MOTOH ABILITY IN 
RELATION TO PUBESCENCE 

All sorts of notions have been cur- 
rent concerning the physical capacity 
and the motor cobrdination of the ad- 
olescent boy. A frequent assertion is 
that the strength of the rapidly- 
growing adolescent is not commensu- 
rate with the new proportions of his 
physical stature. Some writers assert 
that although the maximum strength 
may be thde potentially the point of 
fatigue is likely to be quickly reached. 
A rather common explanation of “lazi- 
ness 11 in the adolescent boy is in terms 
of an enlarging physical frame not 
yet come under adequate muscular 
and nervous control What is perhaps 
the most common stereotype is the as- 
sumption that physical awkwardness 
and clumsiness are characteristic of 
the swiftly-growing adolescent. Be- 
cause his bone structure and frame 
have outgrown his muscular control 
he has been described by many writers 
ns being like a person "walking on 
stills." 


The question of the accuracy of 
these popular conceptions was only a 
secondary consideration, however, in 
in the employment of a battery of 
physical strength, or capacity, tests 
and a battery of motor coordination 
testa in the annual physical measure- 
ment of the boys in this study. Evi- 
dence as to their trustworthiness was 
secured incidentally as data concern- 
ing such basic concerns as the following 
were being secured: tho rate of devel- 
opment in physical strength and motor 
ability during -adolescence; the relation 
of these two elements to pubescent 
development as well as to chrono- 
logical age; tho relation between 
growth in such elements as height and 
weight and the accompanying changes 
in physical capacity and motor ability. 

First, we shall review the findings 
yielded by the physical capacity teste. 
Then we shall present a rather com- 
prehensive set of facts concerning 
motor ability in relation to pubescent 
and physical development. 

Pubescence and strength 

The teats used for the measurement 
of physical strength were those stand- 
ardized by Rogers (6). In order that 
the reader may clearly understand the 
kind and extent of physical strength, 
or capacity, which was being measured, 
it is desirable to describe the tests and 
their method of scoring, There were 
7 tests, involving the use of 5 pieces of 
apparatus designed to meosure vital 
capacity and the strength of the larger 
muscles. The factors tested and the 
tests used were: 

1. Lung or breathing capacity, com- 
monly termed vital capacity, measured 
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with a spirometer, Each boy had 2 
trials, the better of the 2 being recorded 
in cubic inches, 

2 and 3. Strength of grip , or forearm, 
of both right and left hands, was 
measured by squeezing a hand-dyna- 
mometer. The best achievement for 
the two attempts with each hand was 
recorded in pounds, 

4, Strength of back was measured by 
the number of pounds that could be 
lifted by the back muscles as registered 
on a back and leg dynamometer 
(frequently styled a "back and leg 
lift machine"). Only one trial was 


number of "pull-ups" or "chinnings" 
the boy could do, holding eight-inch 
rings suspended from an overhead 
ladder. Since weight and height are 
conditioning factors in both "push- 
ups" and "pull-ups," the scores for 
these two tests took theBe factors into 
account. 

This battery of tests yields a meas- 
urement or appraisal of a boy'B vital 
capacity and of tho strength of his 
grip, arms, shoulders, legs, and back. 
Some of the events required merely a 
maximum single effort, such as the 
back and leg lift tests; others, such as 


TABLE 3 

Physical capacity measure* of 663 boys by average age 
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Total physical oapaoity acoTea 

660 


960 


1241 

l 

Vital capacity 

160 

176 

200 

223 


60 

Strength of back 

163 

170 

204 

227 

263 

65 

Pull-upa 

1.1 

2.7 


4.8 

6.6 



given, since It has been demonstrated 
that the maximum lift is generally the 
first one. 

6. Strength of legs was measured by 
lifting with the leg muscles on the 
back and leg dynamometer, carrying 
the weight on the thighs. This score 
also was recorded in pounds. 

0. Strength of arms arid shoulder 
girdle , in extension, w os measured by 
the number of "push-ups" the boy 
could accomplish from a prone posi- 
tion on the parallel bars. 

7. Strength of arms and shoulder 
girdle , in flexion, was measured by tho 


"tho chinning" and "tho push-ups," 
involved the elements of enduranco 
and fatigue. 

The scores on all of these 7 tests 
were combined to form a single meas- 
ure, or index, of physical capacity, or 
strength. The elements which enter 
into this total score will need to be 
kept in mind, as the combined score 
rather than individual scores will be 
used in reporting the results. It nmy 
give further meaning to thin physical 
capacity, score if we add that Rogers 
found a substantial correlation, an r of 
.81 between the physical capacity 
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score and an athletic index based on 
the achievement of high school stu- 
dents in standard athletic events. 

The increase of strength wi th chron o- 
logical age as measured by these seven 
tests is exhibited in table 3. The 
total score jumped from 666 for twelve- 
year-old boys to 1241 for sixteen-year 
aide, an increase of 86 per cent. In 
no other physical measure was the 
growth as rapid for this four-year 
period. It will be observed from table 
3 that the rate of increase varied 
greatly with the specific tests which 
entered into the total measure. 
Strength of back, for example, as 
measured by the amount lifted with 
the back on the back and leg dyna- 
mometer Bhowed an increase of 55 
per cent, In the "pull-ups" or ,f chin- 
nings," the sixfceen-ycar-old boy does 
5 times the number of the twelve-year 
olds, an increase of 400 pet cent. 

While the precise relationship of 
physical capacity with pubescent de- 
velopment is not revealed by these 
data, it can be concluded, since most 
of the twelve-year-old boys are pre- 
pubescent and practically all of the 
sixteen-year olds are post^pubescent, 
that physical strength is almost 
doubled in the four-year Bp&n during 
which most boys shift from pre-pu- 
berty to pos^puber ty. The correlation 
of physical capacity with age is .69, 
which is higher than that of age with 
height or weight, 

Strength in relation to pubescent 
status and change. The scores of the 
boys for the three annual tests jn 
physical strength according to nge 
and pubescent status are given in 
figure 10. Comparison with figures 
1 and 2, showing similar data on height 


and weight, are valuable here. The 
post-pubescent boy at 13 is stronger, 
as well as taller and heavier, than the 
pre-pubescent two years older, But 
the pubescent boy at 12 and 13 does 
not show the superiority in physical 
capacity over the pre-pubescent boy 
two years older as he does in height 
and weight. This fact suggests the 
hypo thesis, 0 which other data will bear 
upon more directly, that acceleration 
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in physical strength lags somewhat 
behind the spurt of growth in height 
and weight. 

Increase in strength in relation to 
pubescent status and change. Several 
inferences or conclusions may be drawn 
from figure 11, which gives the increase 
in physical strength for one year with 
various categories of pubescent status 
and change. (1) The dcviilopmcnt of 
physical capacity is more than twice 
as rapid for a year in the Pj_i and 
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the P s _a categories oa for a similar pe- 
riod during pre-pubescence (2) 

The change from pre-pubescence to 
puberty (Pi_*) is accompanied by what 
appears to be a smaller Increase in 
strength than the increase in height 
and weight for the same period, 
See figures 3 and 4. (3) The most 
marked increase in physical capacity 
comes with tho first year after the 
post^puborty stage has been reached. 
Since the most rapid growth in height 
and weight accompanies the shift 
from pubescence to post-pubesccnce, 
we conclude that tho most rapid 
maturing of strength follows rather 
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Fra. 11. Increase in Physical Strength 
for One Year with Fudescent 
Change 


than parallels the period of greatest 
growth acceleration. 

Figure 12, which provides similar 
evidence for a two-year span of growth, 
supports in every respect the preceding 
conclusions. The fact that there is a 
greater increase in physical capacity 
for the Pj-a change than for two years 
at the post-pubescent level (Pa-3) 
iB interpreted to mean that the second 
year of post-pubescence docs not bring 
as conspicuous an increase in strength 
as does tho first post-pubescent year. 
Other evidence allowing n comparison 
of strength increase for the first and 
second years following post-puberty 
roveals this fact oven more definitely. 


In forming conclusions about physi- 
cal strength and capacity of the ado- 
lescent from these facts a great deal 
depends upon the weight we give the 
tests employed as valid measures of 
strength. The combination of tests 
used appear to be adequate measures 
of the various elements involved in 
physical strength and capacity, in- 
cluding the factor of fatigue. We may 
state, therefore, with some degree of 
assurance, if not of decisiveness, that 
tho physical strength of the boy who 
is possing through pubescence greatly 
exceeds that of the prc-pubescent both 
actually and in rate of increase. 
While it is not true that the adolescent 
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Fig, 12 . Increase in Physical Strength 
for Two Years with Pudescent 
Change 

boy is likely to be below par in strength 
in comparison with pre-pubesccnts of 
the same age, it is true that the aixteen- 
year-old post-pubescent, for example, 
may not possess the strength of the 
twenty-year-old of the same height 
and weight. In fact, the pubescent 
boy ia likely to suffer in comparison 
with older persons of the same physi- 
cal size. This statement is bused on 
Roger's norms. This may partially 
explain the common impression that 
the rapidly growing boy does not have 
the strength and endurance commen- 
surate with liis size. He probably 
does not luvvn the strength and en- 
durance of adults of his own size. 
There is, evidently, throughout the 
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growth or the adolescent a lag in 
strength which is behind the potential 
strength of hia physical frame, 

PUBESCENCE AND MOTOR ABILITY 

Wc turn now to tlie evidence bearing 
on the problem of what happens to the 
motor ability and cobrdin&tion of tlie 
boy during the time of his pubescent 
development. A brief description of 
the tests used to measure motor 
ability will serve os background for 
interpreting the meaning of the results. 

The teats employed were those 
developed and standardized by Brace 
(3). Twenty tests, chiefly of a stunt 
character, involving motor skill con- 
stituted the battery. The tests 
ranged in difficulty from such simple 
stunts as walking a few steps ,f toe to 
heel ,r on a straight line to extremely 
difficult feats of coordination and 
balance, such as jumping into the air, 
clapping the feet together twice, and 
landing with the feet apart. The 
coordinations called for by the tests 
were those considered basic in motor 
ability, and included a fair sampling 
of such elements oa agility, balance, 
control, flexibility, and strength. That 
these tests measured something quite 
different from strength ns measured by 
the Roger's test is apparent from the 
low intcrcorrelatlon of these two 
measures, which was >14. 

Molar ability and age 

It is immediately apparent from 
table 4 that motor ability as measured 
by the Brace Test does not increase 
with ago during adolescence as swiftly 
oa docs physical capacity. The aver- 
age score for the 12-yonr-old boy iB 46, 
which means that ho passed ten of 


the twenty tests. The average num- 
ber of teats done successfully by the 
sixteen-year-old is thirteen, with an 
average score of 65. The increase in 
motor ability for the four years is 22 
per cent, and in physical strength, 86 
per cent. The correlation of age with 
motor ability (.16), when compared 
with the other physical measures, is 
further evidence that we are dealing 
with a type of abilities, or skills, that 
do not develop rapidly with chrono- 
logical age during tho adolescent years. 
Conceivably, this fact might be asso- 
ciated with the development of pubes- 
cence. The gain in motor ability with 

TABLE 4 

Motor ability scores of boys twelve to sixteen 

years of age 


AQl 


13 

13 

14 

10 

18 

WlAAaft 

1M- 

PER 

N 

PER 

TSAB 

CHEABE 

00 

| 152 ' 

| 178 

00 

20 



45.0 

40. 5 

60,9 

62.0 

65.8 

3.4 

22 


age is even less if there is any increase 
due to the "practice effect” which 
might be present in the second and 
third teats, each given at yearly 
intervals. 

Motor ability and pubescent status. 
We approach, then, more specifically 
the problem of the effect of puberty, 
with its rapid physical development, 
upon motor coordination. Do the 
results of our study support the com- 
mon notion that physical growth 
outruns neuro-muscular control, with 
awkwardness and clumsiness tho al- 
most inevitable results? We have 
treated our data bearing upon this 
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issue in four ways and shall review the 
results in the following order: (1) 
The motor ability scores of boys of the 
same age but of' different pubescent 
status will be compared. (2) The 
growth scores in motor ability for one- 
and two-year periods for boys in each 
of the various categories of pubescent 
change will be presented. These data 
will indicate the pubescent stages in 
which the greatest and the least 
amounts of gain in motor cotirdinntion 
take place during one- and two-year 


have a lower score than the pre- 
pubescent boys at every ago level. 
This excludes the one ease of post- 
pubescence at 12 years of age. This 
difference is not large, except between 
the pubescent and pre^pubescent boy 
at twelve, but even the slight differ- 
ence suggests the possibility of a gen- 
eral Blowing up in the achievement of 
motor control with the arrival of 
puberty. An alternative to the inter- 
pretation of a general retardation of 
growth in motor ability with pubes- 
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Fio. 13. Comparison of Motor Ability 
Scores of P re- pubescent, Pbdebcbnt, 
AND PoflT-PUBHBCBNT IioYB AT VARIOUS 
CnRONOLOQICAL, AgHB 
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Fio. 14. Increase in Motor Ability for 1 
Year with Pubbcent Change 
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Fro. 15. Increase in Motor Ability for 
2 Years with Pubscent Change 


periods of growth. (3) We bHqU com- 
pare tho change in motor ability scores 
for one- and two-year periods of boys 
who showed the greatest increase in 
height and weight with those who 
showed the least. (4) The correla- 
tions of motor ability with pubescence 
and other physical measures will be 
given. 

Figure 13 presents graphically the 
mean scores of approximately 188 
boys in tho three annual teats of motor 
ability. We at once observe that the 
pubescent and post-pubcsccnt boys 


cencc might be the possibility that 
there is a sufficient logs in the motor 
ability of enough boys to reduce the 
average for the total group. FuTthor 
evidence in this report will bear upon 
these possibilities. 

Change in motor ability with change 
in pubescent status. The mean growth 
in motor ability for one- and two-year 
periods for each of the 6 possible 
pubescent categories is given in figures 
14 and 15. The interpretation ot the 
results in the main is not difficult. 
(1) From figure 14 we would judge 
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that during the year in which the boy 
reaches puberty there is some increase 
in motor ability, os represented by the 
score 11 1,” but it is only about onc- 
third as much a a for a year's growth 
either before or after puberty is 
reached. The question may arise 
here whether this difference is one of 
chance or of genuine importance. 
To answer this question the necessary 
statistical work was done in comparing 
the scores for the P 1-2 group with those 
for the Pi_i group. The difference in 
means is only 2.6 times as great as the 
probable error of this difference, but 
even this ratio means that the prob- 
ability is about 98 in 100 chances that 
the 2 groups are genuinely differen- 
tiated. The increase of 1.9 for the 
group who change from pre-pubes- 
ccnce to post-pubescence we interpret 
to mean that the development in 
motor capacity is slow around the 
pubescent stage, with a possibility of a 
faster development from pubescence 
to post-puberty. (2) The meaning 
of the findings for the two-year period 
as portrayed by figure 16 is not as 
clear. In general, the conclusions 
formulated from the data on one year's 
growth arc reinforced, The two-year 
period during which the boy passes 
from pre-pubescence to puberty or to 
poatrpuberty is accompanied by the 
least improvement in motor coordina- 
tion, with the exception of the two- 
year period on the post-pubcscent 
(Pj-j) level. In the light of the in- 
crease of 3.2 for a single year after the 
post-pubcsccnt stage boa been reached, 
it is noteosy to accountfor the Increase 
of 4.7 for two years unless we assume 
that them is a substantial reduction 
in the rate of development in tlic sec- 
ond year of post-puberty, 


We may assume from the foregoing 
facts that during the months around 
the time the boy reaches pubescence 
there is a slackening in the rate of 
increase of motor ability, but two facts 
should be clearly noted: (1) that there 
ia still improvement in motor ability, 
though it is less than before or after 
puberty ; (2) that this is not the period , 
but precedes the period of the most rapid 
growth in height and weight . 

The findings shown in figure 14 do 
not indicate, however, whether the 
smaller gain in motor ability for the 
year in which puberty is reached repre- 
sents an actual loss in motor ability 
coordination for some boya and a 
substantial gain for others or primarily 
a general reduction in the rate of gain 
for all. An analysis of the evidence on 
this problem not included in the report 
reveals the fact that the year during 
which pubescence is attained (P1-3) 
about ten per cent fewer boya show any 
improvement than in the other stages 
of pubescent development. 

Motor ability in relation to the ainount 
of growth in height and weight We 
shall now deal more directly with the 
question of the effect of rapid physical 
growth on motor coordination, The 
popular assumption has been that 
awkwardness in the adolescent boy is 
primarily the result of his rapid 
growth, that the more rapid the in- 
crease in height and weight the greater 
resultant clumsiness is likely to be. 
The large "overgrown" boy especially 
has been notoriously clumsy — in popu- 
lar opinion. If this were true, we 
would expect the change from pubes- 
cence to post-pubcscencc to be paral- 
leled by the least improvement, or 
greatest loss, in motor coordination, 
Bince that is when there is the greatest 
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acceleration in height and weight. 
This doea not happen to be the case, 
however, In general at least, since the 
shift from pre-pubeecencc to puberty 
was seen to be the most crucial in its 
influence on motor ability. 

As a more direct method of attack 
on this particular problem of the rela- 
tion between rapidity of growth and 


who had the least growth in the same 
period is not significant. The boys 
who average a gain of 3.5 inches and 
the boys who average 18.8 pounds of 
growth in a year gain as much in motor 
ability, on the average, os do the boys 
who grow about an inch or gain five 
five pounds. Similarly, for the two- 
year period the boys who grow most 


TABLE 5 


Comparison of mean change scores in motor ability of cases in upper and lower guarh'bs of 
growth in height and weight for one and (xoo years 



UTPER QUARTILE 

LOWER QUARTILE 

N 

Uun growth 

Motor 

ability 

growth 

N 

Mean growth 

Motor 

Ability 

irowth 

Height — 1 yoar 

86 

3.5 in. 

3.4 

03 

1.2 in. 


Height — 2 years 

45 

0.5 in. 


49 

2.7 in. 


Weight — 1 year 

SO 

18.8 Ibfl. 

2.5 


4.3 lbs. 

2.0 

Weight — 2 years 

42 

35 lbs. 

6.0 

44 

10.3 lbs. 

6.0 
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Fia. 10, Comparison of Mean Chanoe 
Scores in Motor Adility of Cases in 
Upper and Lower Quantiles of 
Growth in Height and Weight for One 
and Two Years 

motor coordination wc studied the 
cases in the upper and lower quartilcs 
of growth in height and weight and 
compared their change scores in motor 
ability. The results may be reviewed 
in table 6 and figure 10. The differ- 
ences in the average change scores in 
motor ability for one year between the 
boys who showed the most and those 


rapidly in height and in weight, eight 
inches and forty pounds in some cases, 
improve as much in motor ability, on 
the average, as do the boys who grow 
but an inch or two in height and eight 
or ten pounds in weight. The increase 
in motor ability for the upper quartile 
group in height for 2 years, while not 
as great as for the lower quartile docs 
not appenr to be significantly different. 

Theso findings seem to controvert 
rather convincingly the notion that 
marked physical growth is accompa- 
nied either inevitably or generally by 
disintegration of motor control. We 
present, however, the evidence shown 
in table 6 for a more detailed examina- 
tion. These data are further sup- 
ported by an analysis df other facts 
which indicate that as large a per cent 
of boys in the upper quartile of growth 
in height and in weight show a gain 
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in motor ability na in the lower 
qu nr tile. 

It may be, of course, that the Brace 
teat of motor ability does not meas- 
ure the kind of “awkwardness” which 
has been implied in the traditional 
concept. However, a standardized 


Evidence from correlations 

The final Bet of evidence bearing on 
the relation of pubescence and motor 
coGrdination comes from the correla- 
tion technique. In table 7 the corre- 
lation of change scores in motor 
ability with change measures in other 


TABLE 0 


Distribution of chango scoros in motor ability of cases in upper and lower quartilea of growth 
in height and weight for one and two years 


AMOUNT OT 
CIIAHallN 
MOTOR ABIUTT 

ONI TDAfl 

TWO TDA.IVB 

Growth In height 

Qrowth In weight 

Growth In height 

Growth In weight 

sco na 

Upper 

Lower 

Upper 

Lower 

Uppor 

Lower 

Upper 

Lower 


quirUlo 

quaiLllo 

quartlle 

qiiaitJlo 

quartlle 

quartlle 

qUATtllQ 

quuULfl 

24- 20 

H 

■■ 




mm 

1 

1 

18- 23 




1 


IBS 


1 

\2h 17 


19 


12 


mm 


s 

0- 11 

20 

■9 


17 

mm 

IBS 


0 


31 

33 


36 

■9 

mm 


22 

-6- -1 

14 

21 


10 

■mm 



1 

-12- -7 

6 

4 


3 

3 



2 

-IB — 13 

2 

4 

4 

6 





N 

86 

93 

80 

60 

45 

40 

42 

44 


TABLE 7 

Correlations of change scores in motor ability 
i nth change scores in other physical 
meosures 


MOTOR ABIUTT WITH 

OMC 

TEAR 

TWO 

TRAM 

Height 

,04 

-.05 
— ,08 

Weight 

— .01 

Physiaal capacity 

.08 

-.01 



test, including twenty samples of per- 
formance which involved the elements 
of balance, agility, control, and other 
aspects of coordination, surely fur- 
nishes a more trustworthy guide than 
the impressions of uncontrolled ob- 
servation, 


physical factors may be reviewed. It 
will be observed that there is no signifi- 
cant association between the amount 
of change in motor ability and the 
amount of growth in height, weight, 
or physical capacity. 

SUMJdAIlY OF CONCLUSIONS 

1. Physical strength, or capacity, 
as measured by the Rogers test, 
increases rapidly throughout the ado- 
lescent years, virtually doubling from 
age twelve to age sixteen. 

2, The most rapid development of 
strength takes place during the year 
which follows the attainment of poat- 
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pubescence. This suggests that the 
most Tftpid development in strength 
follows the period of most rapid 
growth in height and weight. 

3. Motor ability, or coordination, 
os measured by the Brace test, in- 
creases throughout the adolescent 
years, but less rapidly in the period 
during which pubescence is reached 
(Pm) than during a simitar period in 
the pre-pubescent status or following 
puberty. 

4. The period of most rapid growth 
in height and weight is accompanied 


by substantial improvement in motor 
coordination. 

5, The evidence yielded by an anal- 
ysis of actual cases docs not support 
the notion that where growth in 
height and weight Is especially rapid 
loss of motor control, with subsequent 
awkwardness, is likely to take place. 

Wo conclude, then, that awkward- 
ness in adolescents is more likely to 
accompany the rather swdden begin' 
nings of growth in the Pm period than 
the later and more rapid growth, 

George Willimt College, Chicago, 
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■ The Influence of Verbal Directions on 

Behavior 

Marguerite Wilker Johnson 


T HAT behavior nnd personality 
are modified by the speech of 
others and that special care 
should therefore be used in addressing 
verbal directions to children, has been 
recognized by many adults for centu- 
ries, largely on an intuitive basis. 
More recently their belief has been 
verified in part by experiments re- 
ported throughout the literature on the 
effect of verbal suggestion on both 
normal and abnormal subjects, Bub 
inconsistent variations in the odvicc 
now being given teachers concerning 
their own attitudes and conduct in 
relation to the children with whom 
they work indicate that conflictingly 
different interpretations are being 
made of both the intuitive belief which 
is stated in terms of principles and the 
experimental data which have rein- 
forced some of the theory, 

In cither casual or directed observa- 
tion of cvcrydny practice, one en- 
counters incidents like this one: 

"We shall now have our rest," said an 
adult to ten four-year-olds, "nnd wc shall 
go on tiptoe for our ruga.” 

Two of the ten children went on tiptoe 
and eight walked. 

Such observation suggests a variety 
o f questions for fur thcr study . Should 
nursery school teachers ask four-year- 
olds to tiptoe? At what ago and 
under wlmt conditions is there a 


dynamic relationship between direc- 
tions to tiptoe and the learning to 
tiptoe? And what is the nature and 
history of such a relationship? 

Tea minutes later on the Bame day, the 
adult said, "Dick, you aren’t having n very 
good roat today;” in a moment, "Boh, you 
lie down;" nnd still Inter, “Mary, stop 
wiggling.” 

No doubt all would agree that it is 
difficult to say, in the light of present- 
day knowledge, what effect such ver- 
bal influences are having on the be- 
havior of children and on what basis 
of understanding, or lack of it, they 
are being used by adults. 

In view of the fact that mere extent 
of vocabulary is one of the most re- 
liable Indexes of intelligence, as has 
been shown by Tcrman and others, a 
survey of one's verbal directions to 
others should yield considerable infor- 
mation as to his own intelligence, 
education, beliefs, and attitudes, 
Moreover, a systematic experimental 
survey of behavior in response to 
different verbal directions should yield 
additional information. It is even 
likely that some sort of an index to 
personality might emerge through 
experimental study of the words one 
spealcs as directions and of the words 
one reacts to. This type of index, 
since language, spoken or reacted to, 
implies at least two people, would 
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undoubtedly yield some knowledge as 
to existing relationships between per- 
sons. More exact understanding, 
then, of the functions of different types 
of verbal expressions might serve both 
ns a means for formulating helpful 
general principles concerning behavior 
and as a basis for devising further 
techniques for studying individual 
differences and personality. 

With the expectation that verifiable 
evidence as to the relative effectiveness 
of different verbal suggestions used 
with children at all ages in various 
situations might answer some of the 
questions in child development and 
also indicate further profi table and 
systematic approaches to the study of 
child-adult relationships, the writer 
initiated a series of studies, Results 
have been obtained in 70 different 
experimental situations on the in- 
fluence of verbal directions with chil- 
dren from three to seven years of age. 
A preliminary study and the general 
tendencies revealed in the first 0 
situations of the larger sLudy are 
reported in this paper. Lady O'Brien 
carried on the work of investigation 
under the direction of the writer. 

A simple experiment was carried 
on in 1031 as an oxplorntory beginning 
in the attempt to find out how much 
difference would occur in a natural 
everyday type of situation in the 
behavior of 37 pairs of children when 
one child was given one type of verbal 
direction and his mate (in age, sex, 
and intelligence) was given a different 
type of verbal direction. 

Seventy-four children ranging in 
age from Iwo-imd-a-half to seven- 
nml-Ji-hnJf years, enrolled in the Uni- 
versity Klemenlury School at the 


University of Michigan, were invited 
by an experienced worker to go to a 
room, one at a time, to look nt some 
new books. The room was furnished 
with a desk and chair for the worker, 
and a child's table and chair in one 
corner. Five new picture books were 
arranged in a pile on the fioor, scat- 
tered in such a manner that the child 
in seating himself at his table would 
need to step over them, On entering 
the room with the child, the worker 
said to each member of the control 
group, “Someone left the books on tho 
floor, You may look at them." To 
each mate in the experimental group, 
she said, “Someone left the books on 
the fioor. Pick them up. You may 
look at them." The same altitude 
was assumed, as nearly as possible, 
with each child, and the words were 
spoken quietly. Tho worker Look 
care not to express surprise or disap- 
proval, but merely to state that some- 
one had left the books on the floor. 
It is conceivable, of course, and highly 
probable that slight variations in 
expression occurred; but the work 
proceeded on the assumptions that 
complete control in the most precisely 
measured nitualions is as yet impos- 
sible, and that a systematic, though 
rough, study of phenomena so uni- 
versal, constantly practised, and little 
understood as the influence of verbal 
direction might yield some true and 
pointed information about behavior. 

Specifically, the questions in mind 
were, Will children ngeil two-and-a- 
lialf Lo seven-and-a-liftlf years who are 
accustomed to finding books on tables 
or shelves, not on floors, and who 
receive daily training at home and 
school in placing books where they 



108 


Johnson: Verbal Directions 


belong* pick up the books without 
being told r "Pick them up"? Or, will 
they not feel free to do ao or be in tercsted 
in doing so, even though the books 
serve a b an obstruction preventing 
cosy accessibility to the chair? How 
much will the inclusion, for one group, 
of the words "Pick them up," and their 
omission for the other group affect 
the behavior of the children? 


group. The age results in the experi- 
mental group with regard to placing 
the books on the table were: 13.5 
per cent of tlic three-year-olds, 24.3 
per cent of the four-year-olds, 24.3 
per cent of the five-year-oIdB, and 27 
peT cent of the six-year-olds. The 
corresponding results for the control 
group were respectively 6.4 per cent, 
0, 5.4 per cent and 8.4 per cent. The 


TABLE l 


Rclativo effectiveness of two types of verbal directions in influencing children to pick up books 

from the floor 


aq* in tdAIU 

omLDnlK 

PIOXXD UP BOO IS 

Group 

Nutnber 

Number 

PerC«nt 

Threo 

Experimental 


5 

13.5 

Control 

- H 

2 

5,4 


Experimental 


6 

24,3 


Control 


0 

0 

/ 

Experimental 


9 

24.3 

Five. , < 

Control 


2 

5.4 

a; r J 

Experimental 


10 

27.0 


Control 


3 

fi. 1 

Tnfftl I 

Experimental 

37 

33 

89.2 

X Ol&l. . i . \ 

Control 

37 

7 

18,9 

Difference In Tevor of experimental group. . 


20 

rss 

Probable error of tho difference* 



mSM 

Difference divided by the probable error 



mm 


* Tho formula P.E. p .0745 
the proportion of aucceaflce. 



was used in this study for the probable error of 


All 74 children, the results indicate, 
spent some time looking at the books. 
In the experimental group 33, or 89.2 
& 3.4 per cent (Tabic 1) of the 37 
children placed the books on the table. 
In the control group 7, or 18,0 ± 4,3 
per cent, of the 37 children did so, 
The difference of 70,3 ± 5.4 per cent 
most significantly favors tho directions 
given the children in the experimental 


behavior of the children, then, at all 
ages was unquestionably influenced 
by the inclusion and omission of the 
wojds, "Pick them up." This pre- 
liminary study was followed by an in- 
vestigation, extending over three years, 
of the behavior of the same chil- 
dren in different situations involving 
different types of verbal direction. A 
complotc report of the entire investi- 
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gation to date on the relative effective- 
ness of different verbal directions 
with children, combined with a review 
of the experimental literature on the 
same subject, is being prepared for 
publication. 

The procedures in the larger investi- 
gation were merely to ask the 38 
children in the experimental group, 
one at a time, to perform simple tasks, 
to solve problems, and to inhibit 
certain tendencies by vising one kind 
of verbal expression; and to nsk their 
control mates to perform, in the same 
controlled situation, the same tasks, 
problems and inhibitions by using a 
different type of verbal expression. 
An attempt woj 3 made to place the 
child in attractive situations and ask 
him, with everyday kinds of requests 
to do simple things, interesting and 
natural to him. No attempt was 
made to use exact opposites in verbal 
directions since "opposites” are not 
known and may not even exist. The 
first 6 experimental situations arc 
described in this report, with the 
materials and verbal directions that 
were used and the results that were 
obtained. 

The 0 different situations or experi- 
ences occurred in the same order, one 
after the other, during one visit to a 
room that was set up in the same way 
for each child. The goals for the 
child, ao far as the adult was concerned, 
were as follows: 

1. To cut a circle from paper 
cconomically. 

2. To refrain from opening a red 
box. 

3. To persist in opening a Chinese 
puzzle box. 

4. To dress a doll. 


5. To untie a Bimplc sailor’s knot. 

G, To complete a jigsaw puzzle 
promptly. 

The children appeared to enjoy 
themselves and to take part willingly 
in all of the experiments. The imme- 
diate general goal for each child was 
to make a visit to a room to play games 
and the specific goals varied with tho 
types of verbal directions given by tho 
adult in the separato situations. Each 
situation was treated os here described, 
with only one request, which was made 
in the words reported. The chil- 
dren's visits to the room averaged 
about ten minutes, It seemed wise in 
this initial work to be governed by the 
natural course of events, Accord- 
ingly, the adult proceeded naturally 
with the child, without artificial time 
limits, guiding him unobtrusively from 
one experience to another. 

RESULTS IN 0IX EXPERIMENTAL 
SITUATIONS 

1. The Paper Circle 

A plain sheet of manilla paper 8J x 
11 inches in size, a pair of Bradley 
scissors, and ft paper circle 3 inches in 
diameter were the only materials that 
lay on the child’s table. On entering 
the room, the worker approached the 
table and said, as she held the paper 
curie before the child, n Cut a circle 
for yourself.” Her subsequent direc- 
tions were differentiated ns follows: 

E. To each child in the experimental 
group she said, "Cut it in the corner to 
save the paper.” 

C. To each child in tho control 
group she said, "Don r t waste the 
paper.” 

Tho criterion of success was to cut 


child dev elotu ent , VOL. 8, if a. 3 
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the circle in any one quarter of the 
8£ x 11 sheet of paper. 

Results , The “Do” type of direc- 
tion was very much more effective 
than the “Don't" type of direction in 
this problem situation with children 
learning to use paper economically. 
In the experimental group 2G of the 38 
children, or G8.4 ± 5.09 per cent 


equalized somewhat, by the usual 
home and school training in the saving 
of paper. This finding appears to 
support the psychological admonition, 
“Tell children what to do instead of 
what- not to do,” and is also in agree- 
ment with a number of earlier results 
obtained in experimental situations 
with older children and adults. 


TABLE 2 


Relalivo influence of positive-encouraging (Experimental) and negative-discouraging ( Control ) 
verbal directions in six experiment* with 98 children. The same 88 experimental 
children and 98 control mote 8 were involved in each situation 




rlllFOflMAWC* 

ND11DEH 09 CHILDREN 

PER CENT OF 

DIFFERENCE IN 
FAVon or 

D 4- 


MTU ATI OH 

fltJCClIDUfd 


ALL CHILDREN 
SUCCEEDING 

nXPBnlMBNTAL 

orqup 

r.BU 

1, Paper 

Cut circle from one f 

Experimental 

20 

06.1 ±6.09 

J 26.3 ±7.43 

3.64 


circlo 

quadrant \ 

Control 

10 

12.1 ±6.40 

2. 

Four boxes 

Refrained from f 

Experimental 

34 

89.5 ±3.36 

| 6.3 ±6.21 

i 

1.02 



opening "red" box\ 

Control 

32 

84.2 ±3.00 

3. 

Puzzle box 

i Persisted longer ( 

than mate in at- < 

Experimental 

Control 

38 

2 

94.7 ±2.45 
5.3 ±2.45 

89.4 ±3.40 

26.80 



tempt to open box [ 


> 


4. 

Doll 

Dressed doll entirelyf 
or in part \ 

Experimental 

Control 

30 

13 

94.7 ±2.45 
34.2 ±5.10 

J 60.6 ±6.74 

10,60 

5. 

Sailor's 

knot 

Untied sailor’s knot j 

Experimental 

Control 

35 

10 

92.1 ±2.05 
50.0 ±5.47 

| 42.1 ±0.22 

0.77 

0. 

Picture 

Completed puzzlo 1 

Experimental 

23 

00.5 ±5.35 

J 21.1 ±7.66 1 

2.70 


puz 2 lo 

sooner than mate \ 

Control 

16 1 

30.4 ±6.34 


(Table 2), succeeded in cutting the 
paper circle from one of the four quad- 
rants of the sheet of paper. In the 
control group 16, or 42,1 5.40 per 

cent of the 38 children did so. The 
difference of 20.3 zfc 7,43 per cent is 
significantly in favor of the experi- 
mental group. This difference would, 
no doubt, be still more striking if the 
children hod not been previously 


2. The Four Boxes 

Four white pasteboard boxes, with 
covers, were placed on the table in 
front of the child. They were dis- 
tinguished by colored paper circles 
on the covers, and contained the 
following materials: 

1, Box with blue circle, a small toy 
auto, 


Johnson: Verbal Directions 


201 


2. Box with green circle, ft wooden 
dolL 

3. Box with yellow circle, a china 
doll. 

4. Box with red circle, a pencil and 
some paper clips. 

To each child the worker said, 
“There are toys in the boxes. You 
may look at them.” 

& To the children in the experi- 
mental group she continued, “Leave 
the red box closed.” 

C. To the children in tho control 
group she continued, “Don't open the 
red box.” 

The worker pointed to the red box 
as she Bpoke the words “red box.” 

ResuUd* It appears that the “Do” 
type of direction tends also to be more 
efTcctivo than the “Don't” typo in 
obtaining an inhibition in the behavior 
of children. In the experimental 
group 34 of the 38 children, or 80.5 ± 
3.35 per cent (Table 2), refrained from 
opening the red box. In the control 
group 32, or 84.2 =t 3.99 per cent of 
tho 38 children did so. The difference 
of 6.3 ± 5.21 per cent, while not 
statistically conclusive, is substan- 
tially in favor of the experimental 
group. Certain questions arise here 
which have already been tho subject 
of experimental study, with incon- 
clusive results in laboratory situations 
with older subjects. Does a “Don't” 
type of direction approach “positive- 
ncss” when prohibition is the goal? 
If so, by wlmt process? If not, how 
may it be of assistance or hindrance 
with reference to or in connection 
with a positive “Do” type of verbal 
direction? 


3, The Puzzle Box 

An oblong Chinese puzzle box If x 
4 x inches, permanently locked by a 
secret panel, was presented the child. 
To each child the worker said, “Open 
this box.” When the child bad per- 
sisted for 30 seconds by the stop 
watch, further directions were differ- 
entiated as follows: 

E. To tho children in the experi- 
mental group she said, “You can do 
it.” 

C. To the children in the control 
group she said, “Is it loo hard for 
you?” 

A record Was made of the time the 
child persisted in hie attempt to open 
the box. When he indicated with 
some note of finality, such as saying, 
“I can r t do it," or “You do it,” or by 
putting the box down or leaving it, the 
trial was considered ended. 

Results. The findings arc clearly in 
favor of encouraging rathcT than dis- 
couraging verbal expression. In the 
experimental group 30, or 94.7 ± 2.46 
per cent (Table 2), of the 38 children 
persisted in their attempt to open a 
box longer than their mates in the 
control group. In the control group 2, 
or 6.3 ± 2.45 per cent, of the 38 chil- 
dren persisted longer than their mates 
in the experimental group. The differ- 
ence of 89.4 ± 3.40 is overwhelmingly 
in favor of the experimental group. 
It should be said in passing, however, 
that discouragement as a mode of 
influence, cannot be summarily dis- 
missed until the significance of 2 dis- 
couraged children's exceeding 2 en- 
couraged children is understood. In 
general, encouragement as a device of 
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influence ehould be advocated, but in 
particular, discouragement should be 
investigated with reference to individ- 
ual characteristics. 

4. The Doll 

An Effan Bee doll of medium size 
lay on the table with three articles of 
doll clothing, consisting of bloomeTs 
on a rubber hand, an underslip, and a 
dress. 


5. The Sailor's Knot 

A short piece of clothesline rope 
about 3 feet long, in which there was 
tied a single sailor's knot, was handed 
to the child as the worker said, "Here 
is a rope." 

E. To the children in the experi- 
mental group she said, "Untie this 
knot. Slip through here first," as she 
pointed to one end. 


TABLE 3 

The number of children succeeding at each age in response to po si tivo-encouraging {Expert" 
menial ) and to negative-discouraging ( Control ) verbal directions in six experimental 

situations 


AOl IN 
TX ABA 


3 

4 

5 


NUhinTR 

CHILDREN 

IN BA.CJ1 
emoup 

NUUDEH OF CHILDREN UUCCEBDlHa IN EACH fllTOATlON 

total chi ldrvn 

flUCCBEDINO 

Taper 

Circle 

Four 

Iloxoa 

Fuxila 

Box 

Doll 

Sailor’s 

Knot 

Puaslo 

PJoburo 

Number 

Per Cent 

E* 

0 

E 

C 

E 

0 

E 

C 

■ 

C 

E 

c 

E 

C 

E 

G 

E 

C 

m 

o 

2 

n 

4 

5 

6 

B 

0 

3 

3 

2 

3 

3 

24 

13 


36.1 

8 

8 

4 

4 

7 

5 

8 

B 

7 

1 

8 

■a 

5 

3 

39 

13 

81.2 


7 

7 

6 

4 

7 

0 

7 

0 

7 

2 

7 

4 

6 

2 

38 

18 


42.8 

m 

m 

Ej 

3 


0 

El 

n 

0 

0 

EH 

7 

4 

0 

52 

31 

86.0 


7 

7 

El 

6 


7 

5 

2 


1 

7 

s 

0 

1 

37 

22 

88.1 

62.3 

38 

38 

26 

10 

34 

32 

£ 

2 

1 

13 

35 

i 

23 

16 

100 

07 

83.3 

42.6 


* E *= Experimental, C -> Control, 


E. To the children in the experi- 
mental group the worker said, "It is 
time to dress the doll now." 

C . To tho children in the control 
group she said, "Do you want to dress 
tho doll?" 

Remits, In the experimental group 
36 r or 94,8 rfc 2,46 per cent (Table 2), 
of the 38 children dressed the doll, 
entirely or partially, when told to do 
bo. In the control group 13, or 34.2 
dt6.10 per cent, of tho 38 children 
dressed tho doll, The difference of 
00,6 ± 5.74 per cent in favor of the 
experimental group may be considered 
statistically conclusive. 


C. To the children in the control 
group she said, "Untie this knot." 

Results . The mare specific direc- 
tion used with the children in the 
experimental group was significantly 
more advantageous to them in unty- 
ing a sailor’s knot than the direction 
given to the control group. In the 
experimental group 35, or 02.1 ± 2.95 
per cent (Table 2), of the 38 children 
untied the knot. In the control group 
19, ot 50 5.47 per cent, of the 38 

children succeeded in untying the 
knot. The difference of 42.1 ± 6.77 
per cent is very significantly in favor 
of the experimental group. 
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0. The Picture Puzzle A record woa made of the time taken 

by the child to complete the puzzle. 
"Our time is up but here ia a picture Four pieces for completion were used 

puzzle/ 1 said the worker to the child, with the seven- and eix-year-olda; 3 

TABLE 4 

Relative influence for each sex of positive-encouraging [Experimental) and negat ive-discourag- 
ing ( Control ) verbal direction* in eix experiment*.* The aarrw li boy a and 17 girlt in the 
experimental group and B1 boys and 17 girl * in the control group were irwofufd in each 
situation 




NUMBER 

nn ok nt or ux 



SITUATION 

OhOTTp 

CHILDREN 

CHILDREN 

DirnuNci 

P.B d 



SUCCEEDING 

SUCCEED! HQ 


1. Cirole paper 

Experimental | 

Doye 

Girls 

14 

12 

00.7 ±6,03 
70.0 ±7.47 

| 3.0 ±10.10 

0.33 

Control | 

Boys 

Girls 

7 

0 

33.3 ±0.03 
62.9 ±8.17 

19.6 ±10.71 

1.83 

2. Four boxea j 

Experimental 

Boya 

Girls 

10 

15 

00.6 ±4.32 
88.2 ±6.27 

| 2.3 ± 6.81 

0.34 

Control 

Boys 

Girls 

18 

14 

85.7 ±6.13 
S3. 4 ±0.23 

3.3 ± 8.07 

0.41 

3. Puzzle box 

Experimental j 

Boya 

Girls 

20 

10 

05.2 ±3.16 

04.2 ±3.82 

j 1.0 ± 4.05 

0.2 


Control | 

Boys 

Girls 

1 

1 

4.8 ±3.16 

1 6.8 ±3,82 

1.0 ± 4.96 

0.2 

4i Doll < 

Experimental | 

Boys 

Girls 

10 

17 

90.5 ±4,32 
100.0 ±0 

j 0.5 ± 4.32 

2.2 


Control | 

Boys 

Girls 

2 

11 

00.5 ±4.32 
64.7 ±7.82 

j 25.8 ± 8.03 

2.89 

5. Bailor's knot ( 

Experimental 

Boys 

Girls 

20 

15 

05.2 ±3 15 

88.2 ±6.27 

| 7.0 ± 6,14 

1.14 

Control 

Boys 

Girls 

0 

10 

42. B ±7.30 
68.5 ±8.05 

J 10.0 ±10.87 

1,47 

6, Picture puzzle 

Experimental 

Boys 

Girls 

10 

7 

76.2 ±6.27 

41. 2 ±8. 05 

| 35.0 ±10.20 

3.4 

Control 

Boya 

Girls 

6 

10 

23.8 ±6.27 
58 8 ±8.06 

| 35.0 ±10 20 

3.4 


E. To the children in tho experi- 
mental group she continued, 11 You can 
do it promptly.” 

C. To the children in the control 
group she said, "Hurry up and do it. 
Hurry up,” 


pieces for the five-year-olds and 2 
pieces for the four- and thrcc-ycar-olds. 

Results. In this jigsaw puzzle task 
the advantage of a calm request in- 
forming the child of the need to work 
"promptly 1 ' is clear. In the expert- 
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mental group 23, or 60.5 dt 5.35 per 
cent (Table 2), of the 38 children 
completed the puzzle sooner than their 
control mates. In the control group 
15, or 39.4 =fc 5.34 per cent, of the “hur- 
ried" control children completed the 
task sooner than their mates. The 
difference) of 21.1 ± 7.55 per cent in 
favor of the experimental group is 
practically conclusive. 

An analysis of the results in the six 
different situations according to age 
and sex shows that the children in the 
experimental group were superior to 
their mates in the control group in 
doing as they were requested (Tables 
3 and 4) for both boys and girls at all 
ages in all situations. 

An analysis of tho sex differences 
that occurred in three of the 12 differ- 
ent groups (Table 4) reveals the fact 
that boys in the control group failed 
to give the desired response in the doll 
situation (3) more often than girls in 
the same group when asked, “Do you 
want to dress the doll”? A few 
excerpts from the record of all sponta- 
neous remarks made by the children 
in the various situations verbalizes 
some of the prejudices held by the boys 
against dolls. 

M. T. “Well, I won't do it." "Ycb, I 
guess I will/' "Ib this tho way?" f, I bet 
P. (b girl) knows how/' “This is tho 
first time I ever dressed a doll, and tho last 
time, too.” "I fcol like a sissy.” "I just 
don't like to dross dolls. 11 

8. P. “Why, I don’t play with dolls," 

K.T. “That’s a girl’s job/ 1 

A sex difference seems to be indi- 
cated in the picture puzzle situation 
(C) where boys exceeded girls when 
directed, “You can do it promptly,” 
and girls exceeded boys when told to 
“Hurry up.” Considerable additional 


exploration of the effect of verbal 
directions involving time limits with 
young children is needed for clarifica- 
tion of the dynamic relationship that 
may exist. 

A summary, then, of the more and 
the less effective verbal directions in 
this study can be listed as follows: 

More Effective 

1. "Cut ib in the corner to aavo the 

papor." 

2. "Leave the red box closed 

3. "You can do it." 

4. "It is time to drcBB tho doll now," 

5. "Untie this knot, Slip through hero 

first." 

0. "You can do it promptly." 

Lees Effective 

1. "Don’t waste the paper." 

2. "Don't open the red box." 

3. "Is it too hard for you?" 

4. "Do you want to dress tho doll?" 

5. "Untie this knot." 

0, "Hurry up and do it. Hurry up." 

In general, the greater number and 
per cent of successes achieved in each 
situation by the children in the experi- 
mental group, who were given the 
more positive, unhurried, specific and 
encouraging types of directions, as 
compared with the successes of the 
control children, who were given the 
more negative, general, hurried and 
discouraging verbal directions, indi- 
cates the superiority of the former over 
the latter types of directions. Some 
of these same situations have been 
repeated in subsequent experimental 
research, and additional results have 
also been obtained in similar, aa well 
a a in different situations in order that 
a study of individual differences and 
further interpretations might be based 
on more data. 



Sex Differences in Skeletal Development 

Charles D, Flory 1 


E VERY one iB flwarc of the many 
Btructurn.1 differences between 
the sexes, However, the ex- 
tent to which boys and girls diJTor in 
their developmental rate needs further 
elaboration. Females arc ahead of 
males In the speed with which they 
move toward physiological maturity, 
in the eruption of deciduous teeth, 
in the acquisition of locomotor ability, 
in the appearance of permanent teeth, 
in the onset of procreative ability, 
and in the completion of physical 
growth. Girls at any age and for any 
physical trait have attained a larger 
percentage of their maximum develop- 
ment than have boys of the same ago. 
There is a growth potential related to 
sex which determines to some extent 
the rate at which growth and develop- 
ment take place. 

It is the purpose of this paper to 
consider sex differences in the rate of 
skeletal growth and the degree of 
difference in skeletal development as 
revealed by roentgenograms of the 
hand. Some investigators apparently 
do not take into account the differen- 
tial growth rate associated with sex, 
for they write os though differences 

1 General Education Bonrd Fellow in 
Child Development nt the University of 
Chicago. The (acts presented in this 
paper have been taken from n moro com- 
plete investigation which the writer hns in 
mnnuscripl, "Osseous Development in the 
llBnd ns an Index to Hkolclnl Maturity." 


in skeletal development were non- 
existent or at least insignificant. Other 
authors have disregarded these differ- 
ences except at the prc-ndolesccnt 
period which has led to the postulation 
of significant prc-pubcrtal spurts In 
skeletal growth. Evidence will be 
presented in this study which seem to 
support Pryor's (6) contention that 
"The bones of the female ossify in 
advance of the male. Thifl is meas- 
ured at first by days, then months, 
then years." Pryor (7 and 8) has 
been accumulating facts during the 
post three decades which consistently 
Indicate an increasing sex difference 
from birth to early adolescence. 

Tho subjects .— Data for this investi- 
gation consist of more than 0,500 
roentgenograms of the right hand of 
subjects from birth to maturity. One 
hundred newborn infants, 300 children 
from ago one to four inclusive, 0,000 
school children from tho University of 
Chicago Laboratory Schools, and over 
200 collcgo students served ns subjects 
in this investigation. These roentr 
genograms have been analyzed both 
by measurement and by inspcclional 
techniques. The facta obtained will 
be presented to show the magnitude of 
sox differences in osseous processes 
from age to age. 

Differences at birth . — Although the 
appearance and development of carpal 
bones arc chiefly pout-natal phenom- 
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ena, children are occasionally born 
with one or more carpal centers. 
Adair and Scammon (I) Bhow that 
ossification proceeds slightly faster in 
females In intrauterine life. Menees 
and Holly (5) found ossification among 
4 per cent of the newborn males and 
among 12 per cent of the newborn 
females. Hess and Weinstock (4) 
found females ahead of males both 
among white and Negro children. The 


as the age of appearance increases. 
That is, the sex difference in the time 
of appearance of the capitatum is less 
than the difference in the average oge 
for the appearance of the pisiforme. 
The radial epiphysis and the lunatum 
appear about six months earlier in 
girls' hands than in boys’ hands f while 
the ulnar epiphysis appears one whole 
year earUeT in the hands of girls. 
Pisiforme appearance suggests nearly 



Typical Newborn 



Hewborn Female 


Fia. 1 . OeamcATtOK in a Tvpica Nflwnotw Hand and in tub Hand ot a Newbohn 
Female with Two Carpal Centers 


writer found ossification centers at 
birth in 2 per cent of the males' hands 
and in 8 per cent of females 1 hands, 
A typical hand at birth and the hand 
of a newborn girl which has two carpal 
centers are presented in figure 1. 
A consideration of Bex difference on 
the basis of bone appearance alone 
shows that a given carpal center 
usually appears in the handB of girls 
before It does in the hands of boys, 
with an increase in the sex difference 


two years of sex difference. These 
facts on the basis of bone appearance 
indicate an increasing sex difference in 
skeletal development at leost until the 
beginning of adolescence. 

Qualitative differences, — An evalua- 
tion of skeletal development on the 
basis of the quality of the ossification 
reveals significant sex differences. Fig- 
ure 2 presents direct tracings from 
roentgenograms for a five-year-old 
girl and a six-year-old boy . Thcac two 
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roentgenograms have been taken from skeletally as fourtcen-ycar-old boys, 
a series of standards selected by the This two-year difference is maintained 
writer (2). They have been selected at ages thirteen, fourteen, and fifteen, 
as typical of the development of each Fifty per cent of the girls have reached 
sex at the ages indicated. Inspection skeletal maturity at ago seventeen 
reveals that the fivc-y car-old girl is when epiphyseal closure in the hand la 



Fivo-yoar-old Olrl Slx-yaar-old Boy 


Fid. 2, Ossification in Typical Hands for Five-yeab-old Giuls and Six-ybar-old Both 

fully as far along in her development used as the criterion of skeletal niatu- 
as the six-year-old boy. It is eignifi- rity. Fifty per cent of the boys reach 
cant indeed that there is a difference of maturity, when judged by the same 
one full year between the sexes in standard, at eighteen and a half, or 
skeletal development at the average one and a half years later than girls, 
ngo for school entrance. By age Few studies dealing with sex differ- 
twclvc girla are ua fully developed cnees in achievement or social adjust- 




208 


Flory: Skeletal Development 


ment have taken account of these 
physiological facts. The oversight has 
been in part due to the excessive 
emphasis on the differences between 
the sexes at adolescence with a neglect 
of the cumulating physiological superi- 
ority of females which hag been in 
progress from conception. 


at some point. Growth curves for 
these three bones for girls and boys 
respectively are presented in figures 3 
and 4. Inspection of these curves 
shows at once that the crossing point 
is at eight and a half for girls and at 
ten for boys. This fact suggests 
approximately one and a half years of 



Fia, 3. Growth Gurveb tor the Navicularh, Lunatum, and Triquetrum foiiGibls 


Differences in bone growth . — The size 
of the bone shadows in the roentgeno- 
grams of the hand have been deter- 
mined from age to age by planimeter 
measurements. Inspection and meas- 
urement both show that the navicu- 
lare, lunatum, and triquetrum appear 
in the reverse order of their ultimate 
size, This fact means that growth 
curves for these three bones will cross 


sex difference in skeletal development 
in the middle years of the elementary 
school or at about age nine. 

Growth curves for the total area of 
all carpal bones suggest that girls are 
near their maximum at age fifteen 
while boys approach their maximum 
carpal development to about the same 
degree at ago seventeen. Growth of 
bones in size indicates approximately 
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one and a half years of sex difference 
at age nine and two years difference 
at age sixteen, GirlB are significantly 
ahead of boys in skeletal development 
when they enter the elementary school 
but they arc still farther ahead when 
they enter high school, os long as 
chronological age iB the major concept 


one (1.00) at the point where these two 
curves cross. It can be seen from 
figure 6 that girls have an ossification 
ratio of 1.00 just prior to ago 12 while 
boys have the same degree of develop- 
ment shortly before age 14, The 
ossification ratio therefore indicates 
two years of Bex differences in skeletal 
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Fio, 4. Gjiowtii CunvBs for tub Navjculaiie, Lunatum, and Tuiquktrum for Bora 


in school admissions and Bchool 
progress. 

Ossification ratios . — An evaluation 
of skeletal development by means of 
an ossification ratio (3) shows that 
there arc significant sex differences. 
Growth curves for the total ossified 
area in the wrist and the area of the 
carpal quadrilateral are presented in 
figure 5. The ossification ratio equals 


development as children enter upon 
adolescence, Since the beginning of 
adolescence corresponds roughly with 
the age for high-school entrance, it 
appears that girls and boys dilTcr 
approximately two years fikeletnlly 
when they enter the secondary Bchool 
due to differences in the rate of growth 
of the Sexes. 

Variability in skeletal development . — 



^ 3 -f f & 7 9 3 w n /a m- /r tb 
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Fia. 6. Tub VAniAPiiiiTY of Ossification Ratios fou Both Boys anp GiftLfl 
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Evidence thus far presented seems 
sufficiently consistent to substantiate 
the contention that box differences in 
osseouB processes increase from year 
to year until the beginning of ado- 
lescence. Further evidence can be 
produced from an analysis of the vari- 
ability in skeletal development, The 
variability from age to age for the 
ossification ratio is shown in figure 6. 
The ages at which these two curves for 
boys and girls reach their peak arc 
significant, Girls are most variable 
in skeletal development! when evalu- 
ated by the ossification ratio, at age 
twelve. Boys arc the most variable 
at age fourteen two years later than 
girls. This point adds support to the 
contention that boys and girls entering 
high school differ about two years in 
skeletal development due to ft more 
rapid physiological development 
among girls. 

Standard deviations for skeletal 
months ratings, on a qualitative scale 
of development, show a similar degree 
of difference. GirlB reach their peak 
in variability at age thirteen and boys 
at age fifteen , Here again a difference 
of two years is indicated. Another 
fact from qualitative ratings is quite 
significant. When ossification evalu- 
ations make use of epiphytical closure 
as the final criterion of skeletal matu- 
rity, it is clear that zero or practically 
zero variability will be reached at 
maturity. University of Chicago Lab- 
oratory School girls reach zero vari- 
ability on the qualitative scale at age 
nineteen. Boys do not reach zero 
variability until sometime beyond ago 
twenty, Boys at age twenty have 
attained about the same stage of 
development as girls have reached at 
age eighteen. These facts indicate 


a two year sex difference through the 
secondary school and suggest that 
girls reach maturity about two years 
ahead of boys. 

Conclusions , — The foregoing facts 
show to some extent the magnitude of 
sex differences in skeletal development 
from birth to maturity. Intrauterine 
growth rates are definitely related to 
sex. Girls arc ahead of boys at birth; 
they are about one year ahead at 
school age; they arc approximately one 
and a half years ahead at age nine; 
and about two years ahead of boys at 
the average ago for the onset of 
puberty, EvLdencc has been pre- 
sented which suggests that the differ- 
ences in skeletal development due to 
sex are constantly increasing from 
birth to ageB twelve or thirteen. 
Girls in high school arc skelctally 
about two years ahead of boys. High- 
school administrators arc dealing with 
a group of girls who are anatomically 
significantly more mature than boys. 
Girls reach skeletal maturity from a 
year and a half to two years earlier 
than boys. The increasing difference 
in skeletal development and the earlier 
maturation on the part of girls must 
bo taken into consideration if a given 
school population Ls to be administered 
effectively and efficiently. Studies of 
sex differences in other aspects of 
development which disregard the 
maturity factor may have to be 
reinterpreted. It is true that some 
children have prc-odoicsccnt spurts in 
growth but it seems to be of more 
importance to recognize fully the 
gradually increasing difference in osse- 
ous processor than to identify slight 
prc-pubcrtal accelerations In growth 
rates. 
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Mental Deficiency in Relation to 
Inter-Marriage 

Marian M. Rau 


T HE object of this study was to 
discover to what extent there 
wns feeble mindedness among 
the children in the country schools of 
clioBcn districts of a county in Devon, 
England where there was reported to 
have been a great deal of inter-mar- 
riage duo to isolation. The children 
were tested by Burt’s Revision of 
Binct's Intelligence Teats and by a 
group of performance tests in order 
to liavo two teats of their intelligence. 
For a basis of comparison the children 
in an institution for the mentally 
defective were tested in the same 
manner. Their familiarity with the 
questions in the intelligence tests and 
training in certain types of perform- 
ance were taken into consideration. 
The children in this institution were 
tested every year by tho Stanford 
Revision of Binct, which is very similar 
to that of Burt’s, and which gave them 
some advantage over the country 
children, none of whom hod ever been 
tested before. Also these institution 
children have been receiving special 
training in drawing and handwork, 
and there is a possibility that this 
might raise their scores in the perform- 
ance tests. After having considered 
the effect of these factors, the results 
were compared with those obtained 
from the country school in order to 
discover whether the country schools 


contained many children of the same 
low degree of intelligence that the 
government considered worthy of spe- 
cial institutional enro under the Edu- 
cation Acts. 

Burt’s revision of Binet’s tests 
follows the original closely ns far as 
the material is concerned, the only 
difference being in the assortment and 
age assignments. This wag necessary 
as the Binct-age Assignments which 
had been based on teats given to 
French children were not wholly 
applicable to English children. For 
instance, many older normnl children 
in London, when given the tcst9 
appeared to be defective, and many 
defective younger children had higher 
results than they merited. The 
changes in the material itself in the 
tests arc very slight, and when there 
was any mollification, both forms arc 
given and the cause for tho change. 
Burt himself says that the alterations 
arc only made in order to “carry out 
more completely the spirit of the 
original.’’ He admits frankly that the 
version is not faultless, anil that an 
entirely new series of scales must be 
constructed, but ns this would demand 
a long time in research, he aims solely 
to give a version that adheres more 
closely to the original French authors 
than any other of the published forms. 

Burt’s tests were given in the man- 
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ner he suggests for the defective; that 
is, rather than starting at the teats 
appropriate for the child's actual age, 
as this would naturally mean working 
from the harder to the easier, the 
sequence was more or less governed 
by the following rules of Burt: 

(1) The picture tests, coin tests, or 
name and age were given first in order 
to Let the child get over his first feeling 
of nervousness. 

(2) After this, when the child had 
become used to the examiner, the 
memory tests were given, then follow- 
ing up with the test requiring more 
effort, such as the oral problem tests. 
Care has to be taken of course that 
these tests are given when the child is 
at his highest point, pleased with 
having succeeded in the earlier tests, 
and yet not tired or bored. 

The record of each child was kept 
separately, although the amount re- 
corded was definitely limited by the 
fact that there waa only one examiner, 
and, in order not to bore the child 
by long waits, only the necessary 
record was kept. 

The performance tests were given 
in some cases as long as two weeks 
after the child had taken the Burt 
test, although in the smaller schools 
the interval averaged about two clays. 
Certain tests for which scores for 
groups of children were available were 
chosen and combined into a perform- 
ance test that seemed to include the 
necessary aspects of performance. 
Norms for these tests were obtained 
by averaging the scores made by 
children of normal intelligence in good 
country schools, The tests used were 
as follows; The Porteua Maze; The 
Knox Cubes; Manikin Test; Kohs 


Block Design test; Healy Puzzle; and 
Gaodenough Drawing of a Man. 


Scores of performance tests in schools med as 
normal schools 


score 

1 NUtfU&R OF 

CHILDREN" 

APPROXIMATE C. 
A, OF CHILDREN 



yuan 

10-14 

1 6 

5 

15-ie 

12 

0 

20-24 

1 16 

7 

26-20 

23 

8 

30-34 

17 

9 

36-30 

21 

10 

40-44 

13 

11 

46-49 i 

3 

12 

60-54 1 

6 

13-14 

66-69 

7 | 

16-16 


Scores below 8 years nob reliable. 


These performance tests are im- 
portant not only for judging the 
approximate mental age from the 
scores obtained, but to observe the 
methods of each child individually and 
to see why he failed or succeeded. 
Granting that the scores are in a 
manner a rather fair mark for if the 
method is good, the score is high, and 
vice-versa, but at the same time in 
certain individual cases success can be 
obtained by a poor method after a 
time. There is a rather good example 
of this with the manikin, where a child 
could obtain all four points, the 
complete score, even if he had made 
attempts to fit the arms in for the legs 
or any other more unintelligent re- 
sponse as long as he did not exceed 
the time limit. In. generalizations for 
b tails tics of course all these methods 
cannot be considered, but if the child’s 
case is to be studied individually, his 
manner of attack should be recorded 
for reference. 
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Village Number A, the first one 
visited, remains unique among the 
other villages in having by far the 
greatest number of inter-marriages 
among its inhabitants. As this is of 
greatest importance when the chil- 
dren's intelligence is being considered, 
in each case all the material that could 
bo discovered was recorded. Con- 
sidering the isolation of all the places 
that were visited, it is easily under- 
stood how a great deal of inter-mar- 
riage does take place, for there is no 
way for the inhabitants to mix with 
other people. For many years three 
or four largo families have made up 
the sole population of the village. In 
quite a number of cases, when there 
have been highly intelligent individ- 
uals, they have not been satisfied 
with farm work, and have ventured 
out into a more populated district, 
leaving the duller ones behind to 
produce the next generation. In this 
specific case, the village was made up 
almost entirely of one very large 
family, which, according to legend, 
was started by a member of the 
Spanish Armada left stranded on the 
shores. The average Intelligence Quo- 
tient of the children of this family 
that were in the school was found to be 
75. There was another large family, 
which, although not so laTgo and old 
as the other, furnished quite a number 
of the small population. The average 
Intelligence Quotient of those children 
was about 90, only 2 being below the 
ninety mark, which shows that their 
mentality is definitely much higher 
than that of the first family mentioned. 
The weakness of this family lies mainly 
in their physical handicap. They are 
all undernourished and all except one 


have extremely bad eyesight. They 
are very small and thin, and appear 
to be susceptible to diseases that come 
into the school. In tlio first family 4 
out of 6 of the children had parentB 
that were first cousins, and the fifth 
held grandparents that were related, 
while in the second family 2 children 
out of 8 had parents that were first 
cousins, and no inter-marriage could 
bo found among the other members. 
Of the rest of the children in the school, 

3 of them were directly related to the 
first family, 2 of them had parents 
that were first cousins and 1 child had 
a mother in a home for mentally defi- 
cient patients. This last child was 
being watched carefully, and treated 
with rather extremo kindness, as she 
was definitely peculiar, and her rela- 
tives were afraid of her mental insta- 
bility, All the children that have not 
come under one of the former classes 
came from scattered families about the 
village, and, although no definite inter- 
marriage was found, their parents 
were in most coses of the dull sort that 
one finds left in these Isolated districts. 
Most of tho children's fathers wore 
farm laborers, receiving the set rate 
of 32/0d ($7.10) a week, although a 
few were mill workers, wood choppers 
and rabbit trappers. As tho size of 
the families ran from four to ten, the 
struggle to get along was rather 
extreme in some cases. There were 
busses several times a day to the 
nearest town, and although the inhabi- 
tants would have to walk only a mile 
each way in order to catch a bus, the 
headmistress Baid that very few ever 
went, and those few went only to tho 
cinema, and did not mix with tho town 
people. While talking to a village 
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wood chopper, working on the squire's 
land, it was found that he had never 
left that part of the country because 
he was afraid of wild animals 1 This is 
just an example to show the extreme 
ignorance of these isolated people 
about the outride world, That man 
earnestly believed that there were wild 
animals in all other parts of the coun- 
try that would hurt him. He willingly 
admitted that he could not "get on" 
here, as there were no opportunities, 
but he was afraid to leave. 

The children in the schoo 1 had never 
seen a railway station un- they were 
taken by the present headmistress 
about two and a half years before, 
At present they very seldom went 
away, and some had never left the 
village. If they are taught anything 
about history or current events, all 
the subjects have to be in some way 
related to their present lives, or it 
makes no impression, for it is so very 
far removed- The whole atmosphere 
of the village was friendly, although a 
bit gossipy, and the people mixed 
among themselves quite well. 

As far as the school was concerned, 
the work being done was rather doubt- 
ful, for* although the headmistress 
was very sincere in her attempts, and 
seemed to honestly believe that her 
methods were correct, anyone who has 
ever seen dull children taught in a 
special school would soon see that 
much was left undone. One could 
hardly blame this on the teacher, as 
she had received her training solely 
for normal children, and although she 
waa very definitely interested in the 
children's mental state, she con- 
sidered them hopeless, Her main 
complaint waa of their very bad 


memories and lack of concentrating 
power. In the first place, she was not 
a woman of very steady nerves, and the 
situation had become rather acute 
by the time the visit was made. Her 
children were yelled at too much, and 
they were so continually being pun- 
ished that it had ceased to mean Any- 
thing to them, The school room wag 
in a constant stir, both with the chil- 
dren talking and the teacher yelling 
at them, which is hardly an appro- 
priate atmosphere for learning. Ab 
was said before, the blame cannot be 
placed upon the teacher, for unless 
she had been especially trained or 
adaptable to that sort of work, it can 
easily be seen that the situation was 
not an easy one. The fact that she 
had lost her husband a few months 
before and was only sleeping every 
other night when she took sleeping 
powders probably made a very great 
difference in her behavior, and it is 
hardly fair to judge her teaching from 
one visit. 

Most of the children had to walk 
up a hill a mile long to come to school, 
and, os nearly all went home to lunch, 
they made the climb twice every day. 
This was rather hard op some of the 
very young children, though they did 
not seem to mind, even if they did 
get tired. The school hours were from 
9.30 to 12,30; 1.45 to 4.30, with two 
short play periods There were two 
rooms, one for infante, and one for all 
the other standards together, For 
this reason there was a great amount of 
individual work done, as class work 
With so many different ages was 
impossible. The teacher stayed with 
the older children entirely, and the 
infants were taught by a supple- 



217 


Ratj: Inter-marriage 


mentary teacher, who waa a distant 
member of the first family mentioned, 
although she seemed very capable and 
interested. 

The results of the Intelligence tests 
of the 32 children of this gchool may 
be seen from table 1. In this specific 
case, it can be seen from table 1 that 14 


Age. In comparison with the other 
villages this later score Is not as bad as 
It might be, considering the state of 
their mentality. 

Village B, the next one visited, had 
an entirely different character aa far 
as both the school and the general 
atmosphere was concerned. The 


TABLE 1 


Frequency o} intelligence quotients for Bur^s revision of Binel-Simon test 


INTELLIQSNCl 

QUOTIENTS 

SCHOOL 

TOTAL 

COUNTRY 

SCHOOLS 

INSTITUTION 
FOR PVEDLK- 

NINHBD 

A 

n 

C 

D 

E 

F 

a 

20-24 









2 

26-29 









0 

30-34 









6 

36-39 









7 

40-44 









8 

46-40 









8 

60-64 






l 


1 

12 

66-60 






0 


0 

10 

00-04 

1 


1 



0 


2 

0 

06-60 

2 

i 

0 



1 


4 

6 

70-74 

2 

0 

1 

1 

4 

3 


11 

1 

76-79 

2 

2 

3 

6 

7 

3 


22 

2 

80-84 

4 

1 

0 

3 

2 

6 

l 

22 

2 

86-80 

3 

3 

7 

0 

4 

4 

0 

30 

1 

00-94 

4 

1 

7 

4 

3 

5 

3 

27 


06-00 

6 

2 

11 

1 

2 

3 

2 

27 


100-104 

4 

1 

2 

3 

0 

2 

2 

14 \ 


106-100 

2 

2 

1 

1 

2 1 

0 

1 

o : 


110-114 

1 

1 

0 

0 


0 


2 


116-110 

0 


0 

1 


0 


1 


120-124 

1 


1 

1 


0 


3 


126-120 



1 



1 


2 


Totals.,. . 

32 

14 

41 

20 

24 

28 

0 

177 

72 


of the children had Intelligence Quo- 
tients below 00, 3 of whom are morons, 
4 borderline cases, and 7 dull. This 
leaves 18 out of 32 that may be con- 
sidered normal. In the performance 
tests, 30 per cent of the children were 
below their Mental Age, only 15 per 
per cent at, or below, their Mental 
Age, and 20 per cent above their Heal 


headmistress had only had the post 
for a few months, so she was not so 
very well acquainted with village 
people, but as far as it was possible to 
find out, there was no definite inter- 
marriage among any of the children 'a 
parents. Nearly all of the families 
had been there for generations, so it is 
not hard to imagine thal there must 
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have been some inter-marriages, Also, 
the same thing has happened here as 
in Village A, for most inhabitants with 
initiative, had left for the to wns. 
Inter-marriage was hinted at by some 
of the village people, but nothing 
definite could be found, with the 
exception of one family, all of whom 
were supposed to be too dull to get 
along, even with farm work. The 
isolation here was just about as com- 
plete as in Village A, for there was only 
one bus a week, and the people in this 
village used that, for they did not sell 
to a market. Nearly all the children 
get to the neighboring town, about ten 
miles away, once a year on the Sunday 
School picnic, but aside from that 
there was no way for them to get out 
and see other people. A few took the 
cattle into the fairs once a year, but 
this was only a few. The people were 
not very friendly among themselves, 
for, although there were no fights, 
everyone "minded his own business" 
and did not bother about his neighbor. 
There was very little gossip, as they 
seemed afraid to talk. 

The children in the school were 
much more quiet than the children at 
Village A, and were under good control 
Their secret iveness was marked, as 
with their parents, They looked as a 
whole fairly healthy, and theTe were 
only a very few undernourished. 
They of course were very poor, as in 
all these places, for the set wage for 
farm laborers is the same, 32/Gd 
($7.10), The present children have 
been neglected by a scries of uncertifi- 
cated teachers, None of them has 
Stayed long enough to understand the 
work, and many have not been in- 
terested in their teaching, There is 


only one room and one teacher for 
14 children of different ages, so some 
classes are always being neglected to a 
certain extent for the sake of others. 
The children of this school were tested 
in 192G by a doctor and a large per- 
centage were declared mentally defi- 
cient. The school has always been 
noted for its dull pupils. When the 
present headmistress arrived, the chil- 
dren were found to be very nervous 
and scared, but she reported that they 
were getting over this to some extent, 
though some still cried very easily. 
Many of the boys had to help on their 
father's farms before they came to 
school and after they went home, and 
although this work appeared not so 
hftTd as to huTt them physically, it did 
take some of their strength away from 
their school work, Table 1 shows the 
record of the Intelligence Quotients of 
all the 14 children tested, but as in the 
first cose, the average cannot be taken 
as wholly representative, due to the 
few numbers. In this case, of the 14 
children tested, 7 were below normal, 
1 of whom was a moron, 2 borderline 
cases, and 4 dull This meant that 
half of the children in the school were 
mentally defective to some extent. 
In regard to their performance scores, 
36 per cent were at or above their 
Mental Age; 28 per cent were below 
their Mental Age. Only 1 child was 
above his Real Age in performance. 

The next village visited, C, had an 
entirely different atmosphere from the 
other two visited, although it was 
similar in so much as it waa also a 
farming village and very isolated. 
The inhabitants seemed to have much 
more of a mean spirit and bad feeling 
toward one another than in either of 
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the other places. It was said later that 
perhaps this was due to the fact that 
years ago a great many Irish people 
had settled there, and as they were 
naturally fighting people r perhaps it 
had been handed down to this genera- 
tion. This is merely a supposition 
of course. Among the villagers there 
were very often stories of fights among 
the men, and sometimes among the 
women. Also there were very often 
family feuds, which generally contrib- 
uted a few first squabbles every year. 
These people seemed to be of a wilder 
type than was found in the other 
districts. The isolation was just as 
complete, for there was only one bus a 
week, and the people could not afiord 
to take that, bo they remained in the 
village. The people were all fairly 
religious in so much as they all be- 
longed to the church or chapel, al- 
though they did not attend frequently. 
Their poverty was as extreme in this 
case as in the others, for the wages 
were the same, and although a few had 
small holdings of their own, they barely 
managed to live off of them. In a 
few caseB the children were under- 
nourished for most of the milk and 
food had to be sold in order to obtain 
money for their clothes and other 
expenses, or was saved in the bank. 
There was an institute in a village a 
mile away where the men went for 
games at certain times. There was 
also an institute at the same place for 
women once a month for lecturer, 
handicrafts, etc. The headmistress 
said that this had made quite a differ- 
ence among the people. There was 
still a strong belief in witchcraft 
among the parents of tho children, 
and on one case a woman threatened 


another woman and blamed her for 
''overlooking 1 ' her child and causing 
her to have scarlet fever. There was 
also a cose in the village of a girl very 
earnestly believing that she had been 
cured by a witch doctor in the nearest 
city. Although the children them- 
selves had not as yet shown signs of 
beliefs such as these, having it bo 
firmly planted in their environment 
these beliefs probably influenced their 
responses. 

The school itself ia comprised of 47 
children, two echool rooms with one 
headmistress and one assistant, the 
latter not being very well trained. 
Tho headmistress was exceptionally 
good, and realized what she faced in 
trying to teach most of her pupils. 
If the children do work for scholar- 
ships and receive them, their parents 
will not let them go, for they do not 
like for them to leave home. None 
of tho children had seen the sea until 
they were taken by the headmistress 
when she first came* A trip has been 
made every year since. Some of the 
children were so very shy tlmt they 
often did not even spcQk or answer the 
headmistress after being in school as 
long as three months. Thcro were 
three of this type present when the 
tests were given, and it was impossible 
to find any way to make them answer. 
They were bo dreadfully frightened of 
a stranger that all they would do was 
to cry. Many of the children had 
to walk as far as two and a half miles 
to school, fill of it hilly. The head- 
mistress tried to get the committee to 
bring the little ones to school every 
morning, tlmt way eliminating their 
climb up the hill, but they would not 
do it. Many of the older boys helped 
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with the farms before and after school, 
and in hay-making time they often 
worked until eleven or eleven-thirty 
at night. The school hours were 
from 9.30 to 12.30; 1.30 to 4.00. This 
early closing was made so that many 
of them could get home in the winter 
before dark. 

The children under the headmistress 
were taught exceptionally well as she 
hQd been a trained teacher with experi- 
ence before she took this post. She 
had nearly all individual work because 
of the differences in the ages, and the 
children that definitely could not learn, 
she allowed to concentrate on more 
manual tasks. The average Intelli- 
gence Quotient of the school was not 
very low, as can be seen from table 1, 
for there were a few fairly bright chil- 
dren, but there were also quite a few 
even below the dull mark which were 
a problem both for the village and 
achool. In this case there were 18 
out of 41 children who were defective, 
1 of whom was a moron, 4 borderline 
cases, and 13 dull. In this school 
also, almost half of the children were 
definitely below normal in intelligence. 
In their performance tests, 48 per cent 
were below their Mental Age, 12 per 
cent at or above it, and 10 per cent 
about their Chronological Age. This 
school was lower in its performance 
scores than any of the previous ones. 

The case was very nearly the same 
in Village D, for they were only 1 
mile apart, and the character of the 
villagers were somewhat alike. There 
were 30 children on the roll when the 
tests were made. There used to be 
many more, but the village had gone 
clown a great deal, There was a 
village hall where the institute holds 


its meetings, and also a Public House. 
The children went to a neighboring 
town once or twice during their vaca- 
tions, and also, they had one or two 
outings a year when they get away 
from the village. Although this vil- 
lage is only one mile away from the 
other, the people were of a different 
nature in so much as they were friendly. 
There Is none of the fighting or 
feudal feeling that there was in the 
other place. The mothers seldom 
come to the school, so the headmistress 
really knew very little about the village 
life, Most of the fathers were farmers 
or farm laborers as in the case of the 
other villages, but there was more 
central feeling as the village was 
larger and they live nearer to one 
another. 

As for the school, there were 2 rooms, 
with 1 teacher and 1 helper for the 
infants, the latter being only a young 
country girl with elementary educa- 
tion. The headmistress tried to bring 
the children out of the infants' room 
as soon os possible so as to be able to 
teach them herself. The children 
were quiet and easy to control and 
seemed quite interested in their work, 
this being mainly due to the teacher’s 
good methods. Many of the boys 
have to work on the farm before they 
come to school, but none of them does 
so much work that they have to get 
up before seven. There has been no 
direct inter-marriage of cousins among 
the children's parents, which was the 
same cose as the former nearby village 
tested, but in both cases there had been 
a great deal of this in former times. 
Most of the children had to walk from 
one to two and a half miles to school, 
but quite a number of them stayed for 
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lunch, so the distance they walked was 
not so very great, Although the mean 
Intelligence Quotient was a point 
lower in this case than in the neigh- 
bouring village, the extremes did not 
seem to be as great, although the 
headmistress seemed to consider some 
of the lowest impossible to teach. In 
this case, 18 out of 29 children were 
mentally deficient, whicli is a very 
great percentage, Of these, 6 were 
borderline cases, and 12 were found 
to be dull. In their performance 
tests the percentage below and above 
the normal mental age was 24 per cent 
in each cose. There were 20 per cent 
with mental ages above the normal and 
this is the highest score received by 
any of the schools. 

The next village, D, was about tho 
most depressing and hopeless of them 
all. Not only were the children duller, 
but their poverty seemed to be more 
extreme, Many of them were in rags, 
and although only 2 of the 20 tested 
were reported as undernourished, they 
all looked rather poorly fed. Tho 
schoolmistress was a village girl that 
had received her certificate while 
teaching in another country school, 
and had come here as headmistress 
to be able to live at homo. As sho 
was a native of the village the material 
that could be obtained about the 
inhabitants was so definitely biased 
that it was of no use, so a viBit was 
made to the vicar who was very con- 
siderate and helpful. Although he 
knew of no marriage of first cousins 
in this district for years, he said that 
there had been a great deal of inter- 
marriage due to the fact that no new 
people had come in to Live, and that 
the opportunity for marriages was 


very limited. This village was written 
about in one of Blockmore's novels, 
and at that time was very wild, bo a 
great improvement had taken place, 
although much more was needed even 
at present. The vicar's main com- 
plaint was that the village people did 
not have enough connection with the 
outside world, Although there were 
two busses a week to the nearby town 
and one once a month to the nearest 
city, very few of them ever left their 
own homes, He had worked for a 
telephone for the post office for years, 
and had finally succeeded a few months 
before to get one installed. It had 
helped quite a good deal as far as 
obtaining a doctor was concerned, but 
of course it hod had no beneficial effect 
upon getting the people out of their 
narrow lives. Among the older people 
there was still a great belief in tho 
witch doctor, "overlooking,” the evil 
eye, etc. Tho vicar knew a man who 
died two years before because he was 
positive he had been "overlooked” 
and no one could convince him other- 
wise. He had believed that a man in 
the village had power to cure him 
although he was not a regular witch 
doctor. 

The school consisted of about 29 
children generally, with two rooms, 
one teacher and a helper for the 
infants' department. The headmis- 
tress appeared to be a fairly capablo 
teacher, only she did not realize the 
low intelligence of her pupils. There 
were quite a number of her relatives 
in the class who were just as dull as 
the rest. Sho wns willing to admit 
that none of them was brilliant, but 
she really believed that they were of 
good average intelligence. Tho school 
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hours were 9,16 to 12,16; 1.30 to 4,00. 
Most of the children had to walk from 
one to two miles from home to school, 
but they stayed at the school for lunch, 
The average child gets into the small 
neighbouring town only about once a 
year, if that frequently. The results 
of the tests were rather drastic, for 
only one child out of the 26 had an 
Intelligence Quotient of 100 or above, 
the lowest starting at 70, When one 
considers that these children have no 
hope of ever getting away from their 
present environment, and that they 
will probably marry each other, the 
situation becomes more acute. The 
school was not a great help, as their 
teacher was of the same sort, although 
of course not low mentally, but as far 
os finding any connection with the 
outside world through their school, 
the children are absolutely helpless, 

In this school, 17 out of 24 were 
mentally defective, and only one child 
had an Intelligence Quotient of 100 or 
above, Of the defective ones, 11 were 
borderline cases, and 6 were dull, In 
performance, the scores were cor- 
respondingly low, aa 60 per cent were 
below their mental age and only 16 
per cent at or above it, and 2 children 
above their real age. 

The next two villages visited, E and 
F, can best be described together, for 
they were similar aa far as the type of 
children attending the schools was 
concerned. Although both of these 
villages were populated by farms, os 
in the other cases, there was an entirely 
different type of person there. They 
were both situated in the lulls, about a 
mile up from the better farming land, 
so the people there were very generally 
poor farmers and could not hold on 


to their good land, or they had been 
people who could not get along with 
the others, and had had to move away. 
They were very quarrelsome and 
bothered the school work a great deal, 
particularly in school E. In this case, 
the present headmistress was the only 
one that the school had ever had who 
had got along well with the people. 
She managed by always laughing when 
they came to her with complaints. 
The people themselves did not get 
along together at all well, for the 
villages were full of petty jealousies, 
They would not even attend Jumble 
Sales at the schools, for one woman 
would not come if another brought 
anything, There were no busses to 
the neighboring towns or cities and 
many of the families never left the 
villages, quite a number of whom had 
children in the schools, There was no 
social life at all, for, although many 
of them, were related, they did not like 
one another. There was a Public 
House in Village E, but there was not 
much drinking for there was no 
money, All the families had inter- 
married a great deal, and although 
none of the children had parents who 
were first cousins, the stock had been 
weakened a great deal, both, by the 
general inter-marriage and by the beet 
children leaving for the town when 
they grew up. In a talk with the 
vicar, who had resided there for thirty 
years, it was found that he had a very 
strong dislike of institutions, and 
boasted that since he had been there 
he had kept as many as 20 children 
from being sent to a nearby institution 
which happened to be the institution 
in which tests were given. Ho be- 
lieved that they were better off with 
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their parents! He also showed his 
extreme narrow mindedness by not 
believing in higher education for ghle, 
but this did not affect his parishioners 
to a great extent os none of them was 
capable of getting very far in 
education. 

The two schools were not as much 
alike as the villages, so they will be 
dealt with separately. School E had 
about twenty-nine children ordinarily, 
but at the time of the testing several 
were away helping their fathers with 
the hay-making, The headmistress 
complained a great deal about the 
amount of work her pupils lmd to do 
at home, for she thought it was too 
hard for them, and that it took too 
much strengtli from their class work. 
The farms were too poor to afford any 
paid help, so the oldest boys generally 
had to do all the work that their 
fathers could not manage to get done. 
Many times they had to stay away 
from school for this. The school 
hours were from 9 to 12; 1 to 3,30 and 
many of the children hod to walk as 
far os two and a half miles to come in 
the morning, after working hard on 
the farm. The children looked fairly 
healthy, but the headmistress believed 
that quite a number of them did not 
get enough of tho right sort of food. 
Her main trouble with them was to 
get them to concentrate, for she said 
that unless she kept them at attention 
all of tho time, their minds wandered 
dreadfully. She had taught two years 
in an open air special school, bo she 
was particularly well trained for this 
position, She realized what she faced 
in the way of mentality, and did the 
most she could do. There were two 
rooms, and she had a fairly capable 


teacher for the infants, The school 
seemed to be very well run, and al- 
though the children were talkative, 
they were kept in good order. In 
the school 18 out of 28 were defective, 
2 of whom were morons, 6 were border- 
line cases, and 10 were dull. In this 
case again over half of the school was 
below normal in its intelligence. The 
performance scores show that none of 
the children are at or above the aver- 
age or normal score and 50 per cent are 
below. 

School F was very much smaller, 
only 0 children, 2 of whom were chil- 
dren of the headmistress. The school 
hod been much larger, but due to a 
fight over tho church's grazing ground, 
one of the largest families declared 
that the vicar had on "evil eye," and 
that they would not have their chil- 
dren in a cursed school, so they re- 
moved them to School E. The firm 
belief in witching was found in both of 
these villages more than in the better 
farming districts. Needless to say 
there was only one school room for all 
the children, and one teacher. She 
had taught in city schools, and seemed 
a capable teacher. Although the tests 
showed that there was only one child 
below 90, who could really be called 
dull, she despaired of their intelligence, 
and thought they were extremely hard 
to teach. Although her class w T as 
am nil, she worked hard and was con- 
scientious about all their subjects. 
The children nil looked healthy, and in 
general, seemed to be a better class of 
children limn in School E. The head- 
mistress seemed to think that she had 
got rid of her worst ones when the 
family had the fighL with I he vicar. 
The school hours were the same ns for 
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School D, and the distances approxi- 
mately as far. The children were 
under good control, and appeared to 
be interested in their work. As there 
were only 9 children attending this 
school it is not a very convincing 
example, for the 9 attending are of 
fairly high intelligence in comparison 
with the others. Only one child 
could really be called dull, but also, 
only 2 children reached the Intelligence 
Quotient of 100, and one of these was 
the child of the headmistress. 


of the same in the country schools 
combined, This perhaps might be due 
to the training at the institution, 
which necessarily includes more activ- 
ity similar to the performance tests, 
aa they are catering to a whole group 
of mentally deficient, and do not have 
to include all the other subjects that 
must be taught in regular elementary 
schools. 

In the Goodenough "diawing-o- 
man" test the percentage of children 
at or above the norm in the institution 


TABLE 2 


Frequency of mental ages for performance tests 


FxnronuAHcE 




BcnooL 




TOTAL 

institution 

MENTAL AQB 

A 

B 

C 

D 

B 

ma 

Q 

SCHOOLS 

FOR FIKBLI* 

Below 8 

14 

0 

14 

12 

6 

22 



43 

8 

6 

2 

mm 

3 

7 

2 



7 

9 

4 

6 

mm 

5 

3 

1 




10 

3 

1 

It 

6 

£ 

3 



8 

11 

1 

0 

mm 

2 

0 

0 



2 

12 

4 

0 

.'U 

0 

0 

0 



I 

13 

0 

0 

El 

mm 

0 

0 




14 

1 

0 

mm 

n 

0 

0 



1 

16 

0 

0 

n 

u 

0 

0 




Totals. 

32 

14 1 

30 

20 

24 

28 

0 

176 

72 


From table 2, the results of the 
performance tests of both the institu- 
tion. and the school can be seen and 
compared. There seems to be no rea- 
son why the percentage of children 
above their real age in performance 
Bhould be better in one school than 
another. Taking all the country 
schools together, the largest percent- 
age seem to be below normal mental 
age in performance teats, The per- 
centage institution children at or 
above the normal mental age was 
noticeably higher than the percentage 


is very much higher than the same in 
the country schools. As the test is 
not supposed to depend on training, 
this can hardly be explained in the 
same manner as with the performance 
scores. The children obviously forget 
all they have learned about drawing 
when they are asked to draw a man 
from memory. Anyway, there is ade- 
quate attention given to drawing in the 
regular schools. The number of chil- 
dren among the normal schools who 
are below their mental age in this 
drawing test is even more alarming 
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when you consider how low some of the 
mental ages are below their real ages. 
Being able to draw a man is one test 
of intelligence, and eo this shows just 
how backward these children are as a 
whole. 

The institution tested was a fairly 


vised by a very well trained head- 
mistress and headmaster. Some 
domestic training for the girls was 
emphasized, and some of the boye 
learned trades, though in general, for 
these cases, most of the work was 
scholastic as far as possible. The 



Fig. I. Frequency of Intelligence Quotients foii Hurt's ItpviflioN of Hinet-Simon 
Tebt, CoMFjuima Institutional and Country Childhen 


lnrge one, devoting a great deal of time 
to the training and keeping of certified 
mentally defectives. The 72 coses 
that were tested in this research were 
education cases, i,c., those sent there 
by organizations and schools for 
special training until they wero 1(3. 
Most of the class work was carried on 
by trained nurse- teachers, and super- 


children seemed very happy, although 
an institutional air prevaded, as it 
always docs, no matter how much 
attempt ia made to keep from it. 
The place was very friendly to re- 
search workers, and was extremely 
interested in any new material that 
might help them in their work, It 
seems to l>e a well managed place and 
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deserves credit for a great deal of hard 
work. If quite a number of the dullest 
coses in each village school tested 
would be allowed to be sent here, 
there would probably be a great 
improvement in their attainments, 
for a place well equipped for special 
children would seem to give them 
better training than a headmistress 
that has not tho time or training. Of 
all the children tested here, one was 
an idiot, 29 imbeciles, 36 morons, 3 
borderline cases, and 3 were found dull. 

Intelligence Quotients of the com- 
bined village schools illustrated in 
figure 1 shows that 92 of the 169 rural 


children that were tested were men- 
tally deficient, the mean Intelligence 
Quotient being about 89. The corre- 
lation between the Intelligence Quo- 
tients and the performance scores is 
.618 which shows a tendency toward a 
similar group ranking for both formB 
of tests. 

The results show the condition both 
of the villages and schools in isolated 
pockets of the county and the effeot 
upon the mental development of the 
children. The influence of inbreeding 
also appears to be a highly contributing 
faotor in mental deficiency and in 
emotional instability. 



An Analysis of the Literature Dealing* 
With Nursery Education 

Dorothy E, Bradbury and Esther Leech Skkels 


NE of the values of biblio- 
graphical research is that it 
may indicate certain trends 
within a field. With this in mind ail 
analysis was mode of a bibliography 
of nursery school education published 
by the National Association for Nurs- 
ery Education covering material ap- 
pearing up to December 1034 (2). 
Eight hundred forty references com- 
prise the bibliography. 

It includes publications dealing spe- 
cifically with nursery school education 
and published in the United States, 
with as many from English as could be 
identified. No attempt was made to 
include references written in languages 
other tbon English. The distribution 
according to publication dates is os 
follows: 


Year 


1910 

2 

1920 

3 

1921 

1 

1022 

0 

1923 

10 

1924 

15 

1926 

40 

1920 

61 

1927 

62 

1928 

104(92) 

1920 

88 

1030 

93 

1031 

102 

1032 

90 

1933 

95 

1034 

00* 

Total 

.... 840 


* Eleven months. 


The total of 104 in 1028 ia somewhnt 
misleading in that it is largely duo to 
the fact that the individual chapters 
of the Twenty-Eighth Yearbook of the 
National Society for the Study of 
Education on Preschool and Parental 
Education (3) were listed separately. 
Twelve of the references issued in 
1928 can be accounted for in this way. 
Only eleven months of 1934 are 
included. The low level of this year 
can bo partially explained by the fact 
that some of the m&gaelnes containing 
the most references on nursery educa- 
tion are quarterlies which normally 
appear in December, namely Child 
Development, Progressive Education, 
Pedagogical Seminary and Journal of 
Genetic Psychology, end Journal of 
Experimental Education. 

Only six publications were issued 
prior to 1022; whercaa 50 per cent of 
the material has been published sinco 
1029. This fact indicates tho momen- 
tum witli which the field of nursery 
education has developed. 

Tho following individuals arc each 
credited with five or more publications 
in the field. 


PM- 

Indindu&l cation 

Pavia, Wary Pabnoy 18 

Gcaell, Arnold L - 16 

Stoddard, George D 16 

Woolloy, Helen T 16 

Goodcnough, Florence h 12 

Johnson, Harriet M 10 

MoMilUn, Margaret 10 
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PubUcn- 

Indindual lion 

Langdon, Grace 10 

Alachuler, Rose H & 

Meek, Lois Hayden 9 

Earle, Rebecca K fl 

Hill, Patty Smith, 8 

Foster, Josephine C 7 

Eliot, Abigail A 6 

Harley, 0. Winifred 0 

Kawin, Ethel 0 

UpdegrafT, Ruth fl 

White, Edna. N, . 0 

Anderson, Harold H 5 

AndcTson, John E 5 

Baruch, Dorothy W 5 

Christianson, Helen M 5 

Conrad, H, S 5 

Kul&on, Eva h 6 

Jersildj Arthur T 6 

Koch, Helen Lois 6 

Mamvell, Elizabeth Moore 5 

Vance, Thomas P 5 

Wellman, Beth L 6 


The classification used in the bibliog- 
raphy together with the number of 
references in each category is listed; 

References 


Claui/lcation listed 

Viewpoints and Philosophy 66 

Survey 363 

Historical Development 29 

Present SUtuH 00 

Conference Reports 32 

Comparison of Nursery Schools 
With Other School Levels 

and Institutions 14 

Description of Nursery Schools, 106 

In America 160 

In Colleges, Universities, 
and Training Schools... . VO 
In Independent Rascarch 

Centers 18 

Jn Public Schools 19 

In Private Schools 6 

In Codperutivc Nursery 

Schools 21 

In Independent Private 

Nursery Schools 8 

In Social Welfare Agencies 16 
For Handicapped and Sick 
Children 3 


In Foreign Countries 30 

Contribution of Nursery 

Schools 66 

Biography of Leaders 4 

Bibliography 3 

Nursery School Organization and 

Administration 11 

Housing 4 

Budge tB 1 

Schedules 2 

Records 4 

Nursery School Procedures 126 

Underlying Principles 20 

Health 10 

Nutrition 6 

Clothing 5 

Teaoliing Techniques 4 

Habit Formation 0 

Mental Hygieno 4 

Personality Problems 10 

Play and Play Equipment 23 

Science Experiences 4 

Children's Literature 8 

Music 6 

Art 3 

Parent Education 19 

The Nursery School as a Training 

Center., 21 

Proparental Education 8 

Preparation of Teachers 13 

Preparation of Nurses 2 

Research in Nursery School 

Education 233 

Research Techniques 22 

Attendance 6 

Measurements 31 

Intelligence 10 

Personality 21 

Physical Development 0 

Health and Nutrition 0 

Classifiutlion References 

listed 

Motor Development 4 

Mental Development 62 

Sensory 6 

Imagination 1 

Learning and Problem Solv- 
ing. 20 

Comprehension. 2 

Language. 18 

Habit Formation 27 

Emotional Development 10 

flooiul Development 20 
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Play.,,. 12 

Art, Rhythm, and Musio. 18 

Sooinl Background 3 

Comparison With Non-Nurs- 
ery School Children 2 

Teaching 3 

PoBaibilitiea for Research 0 

Grand Total 840 


In analyzing the component parts of 
the outline uaed in the bibliography 
some interesting information was ob- 
tained. Under the category Descrip- 
tion of Nursery Schools , the following 
distribution according to years re- 
sulted. 


Year 

l»uMicaf(oni 

UlliftJ 

Per ceni of 
foffll tfllTlfti 

during year 

1022 

2 

22 

1923 

10 

02 

1024 

3 

20 

1025 

21 

43 

1020 

12 

24 

1927 

20 

32 

1028 

23 

22 

1020 

24 

27 

1030 

18 

19 

1031 

10 

18 

1032 

17 

19 

1033 

17 

18 

1034 

9* 

15* 


* Elevon months. 

From the above tabulation it is ap- 
parent that the proportion of descrip- 
tions of nursery schools in relation to 
the total number of publications deal- 
ing with nursery education issued 
during a given year has tended to 
decline since 1023, although the pro- 
portion has fluctuated from time to 
time. The first article classified purely 
as a description of a nursery school 
was issued in 1922; this reference is 
antedated by the book edited by 
Grtfcc Owen Nursery School Education 
(4) which, although primarily con- 
cerned with the philosophy of nursery 


education, does include descriptions 
of specific nursery schools, 

In sharp contrast with the above 
distribution of publications, is the 
distribution of research 1 references 
given below. 


Year 

PuMi'eaffafli 

mu«d 

Per «nl of 
lotql Uiud 
during y«ar 

1024 

1 

0 

1025 

3 

0 

1020 

4 

s 

1027 

0 

0 

1028 

28 

20 

1020 

14 

15 

1030 

20 

31 

J031 

35 

34 

1032 

46 

50 

1033 

50 

52 

1034 

17* 

28* 


♦ Eleven months. 

If the incomplete returns for 1934 
arc discounted, there is ft steady in- 
crease in the proportion of research 
articles aa compared to the total 
number published. The first article 
that can be classified as a research, in 
nursery education appeared in 1924 
and was issued by Andrua (1), The 
number of references falling under the 
category of research indicates how the 
activities of the nursery school pro- 
gram arc being analyzed and eval- 
uated, 

The following tabulation shows the 
magazines containing the greatest 
number of articles. No magazine is 
listed that did not contain five or more 
articles. 

1 III this classification a research was 
considered one in nursery school education 
if ib dealL with or had a definite bearing on 
nursery school procedures or the effect of 
nursery school practice upon the child. No 
attempt was made to include all the re- 
searches in the field of child development in 
which nursery school children were used os 
subjects 
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Ma QQiine Article 

Childhood Education 123 

Child Development 60 

American Childhood* 41 

Pedagogical Seminary and 
Journal of Gene tie Fsy- 

choiogy B1 

School and Society 21 

Now Era 20 

Progressive Education 20 

Journal of Homo Economics.. . IB 

School Life 10 

Genetic Psychology Mono- 
graphs 10 

Journal of Experimental Edu- 
cation 10 

Survey 0 

School and Homo 0 

Child Health Bulletin 0 

Addresses and Proceedings of 
tho National Education As- 
sociation 7 

Scottish Educational Journal. . 7 

Publio Health Nurso 7 

Mother and Child” 7 

Times Educational Supple- 
ment 0 

Parents' Magazine fl 

Practical Home Economies fl 

Journal of Juvenile Research. . (I 

Child Study ft 

Journal of tho National Edu- 
cation Association. 5 

Hygeia 6 


‘* Formerly Kindergarten and First 
Grado. 

** No longer issued. 


Childhood Education is apparently 
the best single source for material 
dealing with nursery schools. Al- 
though a much younger magazine than 
Childhood Education, 1 2 Child Develop- 
ment is credited with nearly half as 
many references. Whereas the mate- 
rial appearing in Childhood Education 
deals largely with philosophy and 
educational procedures, Child Devel- 
opment reports only research studies. 

Publications concerning the present 
movement for educating young chil- 
dren, the so-called nursery sohool 
movement, began to appear in 1919, 
although 50 per cent of the material 
has been published since 1929. Two 
trends in the field seem to be inter- 
related: descriptions of nursery schools 
oh such have tended to disappear as 
tho movement advanced, whereas re- 
searches have increased markedly. 
If these tendencies continue in the 
future, the time should be close at 
hand when nursery schools can be 
evaluated on an objective basis. 

J Childhood Education was first pub- 
lished in 1024. The first issue of Child 
Development did not appear until 1030. 
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Gross Metabolic Changes Characteristic of 
the Activity of the Neonate 

T, W, RicHAnDa 


T HE recent experimental interest 
in the subject of infant activity, 
notably by the students of Weiss 
at Ohio State University and latterly 
of Irwin at the State University of 
Iowa, has been confined largely to 
stimulus-response relationships, Pratt, 
Nelson, and Sun (22) investigated 
differentials of bodily activity in 
response to several stimuli, and Pratt 
(20, 21), Weiss (32), Stubbs (28), and 
Smith (27) have extended this work by 
way of refinement. 

The study of the nature of the bodily 
activity of Infants irrespective of 
specific external stimulus sources was 
the task of Irwin, who gave objective 
data regarding variations under rela- 
tively controlled conditions, originally 
with four infants during the first ten 
days (4) and later with newborns 
during one interval between feedings 
(5). The importance of time since 
feeding as a factor inducing bodily 
activity was demonstrated in these 
experiments. Pratt (18) obtained a 
very low correlation between the 
activity of the infant and temperature 
within the cabinet. Irwin (5, C, 7) was 
able to show also that weight and sev- 
eral length and cephalic measurements 
of newborn infanta at birth were un- 
related to amount of activity shown on 
the stabilimclcr, as were certain indices 


of nutritional status, body surface, and 
intestinal surface. 

Certain studies of newborn infants 
in the field of metabolism wherein 
objective measurement of bodily activ- 
ity has been made havo provided a 
means of determining the relationship 
of other factors to bodily activity 
under fairly controlled external en- 
vironment. It is the purpose of this 
paper to present certain reinterpreta- 
tions of theso data in so far os they 
may be pertinent to the study of bodily 
activity of newborn infants nnd its 
physiological concomitants. 

That muscular activity is an im- 
portant factor in heat production was 
recognized by tho earliest workera in 
the field of metabolism, Ilubncr and 
Heubner (25, 20) emphasized its 
importance, and tho classic work of 
Benedict and Talbot (1, 2) with in- 
fanta took this factor into account. 
The conditions necessary for studieB of 
basal metabolism of absolute rest and 
of fasting arc, of course, impossible to 
control in the infant. Thus an indi- 
cator of relatively basal conditions of 
bodily activity was necessary. 

Benedict and Talbot designed for 
this purpose a bed, tho movements of 
which wore transmitted to a kymo- 
graph and recorded objectively. Un- 
fortunately they did not report tho 


cart* n*7*L4DPMi>rT p vql, 5, no . J 
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amount of this activity together with 
their other physiological criteria for 
their 105 newborn infants (2), and a 
precise estimate of interrelationships 
with activity is impossible. They 
confirmed the findings of Rubner and 
Heubner that bodily activity raises 
heat production, 

The most violent activity of the 
newborn infant, hard crying, may 
cause according to Benedict and 
Talbot an increase of 100 per cent in 
heat production. Extreme crying may 
raise it as high os 200 per cent above 
basal value. Murlin, Conklin, and 
Marsh (15) have calculated that the 
increase in metabolism incident to 
hard crying is roughly in proportion 
to the time spent in crying. Thus 1 
per cent of the time spent in crying 
will induce a rise of 1 per cent in total 
metabolism, etc. 

Benedict and Talbot believed pulse 
rate to correlate highly with bodily 
activity and with heat production. 
However, Murlin, Conklin, and Marsh, 
correlating pulse rate and heat produc- 
tion during basal periods for the 
infants of Benedict and Talbot, re- 
ported a coefficient of .27G =fc .0043, 
and for their fifty infants a coefficient 
of ,178 =t ,0673. The coefficient for 
ali periods for the Murlin, Conklin, 
and Marsh data was .374 ± .0372. It 
is thus not at all certain that pulse 
rate varies with heat production. 

Both Benedict and Talbot and Mur- 
lin, Conklin, and Marsh measured 
body temperature and respiratory 
exchange in addition to heat produc- 
tion, bodily activity, and pulse rate. 
Murlin, Conklin, and Marsh used a 
bed recorder for measurement of 
bodily activity similar to that used by 


Benedict and Talbot. From the re- 
sults of their study concerning all these 
indices we have taken the liberty of 
calculating the relation with heat 
production, using the Pearson coeffi- 
cient. The results are as follows: 

Items correlated r PM. 

Heat, produo tian* with pulse 

rate .40 ±,04 

Heat production, with res- 
piratory quotient 02 ±.05 

Heat pioduotion with body 
temperature 14 ±.05 

* Heat production determined as calories 

per square meter body surfnoe per hour; 
body surface determined according to Lis- 
sauer (14) formula; 

S ™ 10. 3 3 W 1 , where S *= surface in eq. om, 

W <=* weight in grams, and 10.3 is con- 
stant, 

Since these authors, like Benedict 
and Talbot, judged their activity 
records according to a point scale, 
activity was classified as basal, fret- 
ting, slightly restless, restless, and 
crying, For purposes of correlation 
we have calculated from these data, 
using the Yule formula, coefficients 
of contingency between activity on 
the one hand and heat production, 
body temperature, pulse, and respir- 
atory quotient on the others. It 
should be kept in mind that the coeffi- 
cients here are not strictly compar- 


able to Pearson coefficients. They 
are as follows: 

Items correlated r 

Bodily activity with pulse rate . . .390 

Bodily activity with body tem- 
perature 433 

Bodily activity with calorics, 

square meter, hour 455 

Bodily activity with respiratory 
quotient 281 


From these coefficients it will be noted 
that bodily activity docs not appear 
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to correlate highly with any other of 
these physiological indices. 

Body temperature was found by 
Eckstein and PaiTrath (3) to have no 
relationship to bodily activity) al- 
though they present no index of degree 
of correlation. Using a pneumatic 
system for recording bodily activity, 
they estimated activity from these rec- 
ords according to a point scale for hour 
periods. Irwin (6) found that body tem- 
perature (rectal, taken preceding the ex- 
perimental period) correlated with os- 
cillations per minute of the stabilimeter 1 
gave a coefficient of —.02, while the 
temperature at birth gave a coefficient 
of .00, both insignificant. The degree 
of relationship (.433) calculated by us 
from the data of Murlin, Conklin, and 
Marsh would indicate some relation- 
ship. However, it should be kept in 
mind that in that study bodily activity 
was judged as being of one of five 
types for the whole experimental 
period and not measured per minute 
aa in Irwin's experiments, so that fine 
variations are not considered. 

These data regarding the relation- 
ship between body temperature and 
activity nre of interest in connection 
with the physiology of temperature 
regulation. It has been generally 
accepted that bodily activity under 
conditions of low body temperature 
may in part be a reflex effect in an 
attempt to regulate body heat. To 
teat this explanation one need only 
regard those cases in which body 
temperature is low and determine the 
extent to which bodily activity is 
greater than nt other levels. 

The average bodily activity in Ir- 

1 Tlio fltabilimoter recorded movements 
of i\ bed mechanically. 


win's (0) group of sixty-six infants, 
expressed in oscillations per minute 
of the stabilimeter, was 30. Three 
infants gave rectal temperatures of 
less than 0S°F. preceding observation, 
as follows: 


INFANT 

RECTAL 

TBMP1HATUHR 

OBTIIwLaTIQNB 
PER MINUTE 

39 

07.8 

13.8 

at 

06.0 

32.0 

60 

07 . 4 

24.0 

Mean 

97.1 

23.7 


The infant with the lowest tempera- 
ture was about as active as the average 
for the whole group, but the other two 
infants and the average of all three 
subthcrmic infanta were below the 
average for the group in bodily activ- 
ity. That these data do not bear out 
the theory that infants may respond 
to subnormal temperature by greatly 
increased bodily activity might bo 
explained by assuming (1) that low 
bodily temperature is not always an 
index of low thermic stimulation to 
the infant and (2) that the lowest 
temperatures in this group may not 
be sufficiently low to elicit the regu- 
latory response in the young infant. 

Pratt (18) found a correlation 
between general activity as measured 
by the stabilimeter and temperatures 
of the experimental cabinet (ranging 
from 74° to 88°) of -.205 ±.024. 

Although these experiments do not 
show relationship between tempera- 
ture and bodily activity, it is never- 
theless entirely possible that a group 
of infants under conditions of low 
temperature might in some cases 
respond by increased activity. Tho 
point deserves experimental attack, 
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Jundell (9) showed that the curve of 
body temperature for Infants is ex- 
tremely irregular, but that by the age 
of two to five years it has assumed the 
diphasic character of that for the adult. 
It is in this way similar to the tendency 
for sleep and for bodily activity to 
evolve from daily polyphasia in the 
infant to diphasia in the adult, as 
shown by Szymnnski (29), Thus, 
though temperature may not vary 
minutely with activity of the infant, 
its gross variations are physiologically 
related to those of activity over long 
periods. 


differences between the amounts of 
each of the variables which occur 
during conditions of basal activity and 
crying. The results follow: 


ACTIVITY 

CALO- 

RIES, 

BQUAIU3 

meter/ 

notm 

UDAK 

puus 

BATH 

RESPIR- 

ATORY 

QUO- 

TIENT 

Basal 

30.0 

117.1 

0.83 

Crying 

36.3 

121.1 

0.B2 

Difference 

0.3 

4.0 

0.01 

Critical ratio 

7.0 

2.2 

i 

1.00 


* IriBflauor formula, 


TABLE 1 

Percentages of group of Murlin, Conklin, and Marsh (16) in each activity classification , and 
the means and standard deviations for each in heal produclion t pulse, and respiratory 

quotient 


ACTIVITY 



CALORIES. SQUARE 
MUTER." HOUR 

PULSE 

bebpiratout 

QUOTIENT 

Mean 

Stand- 
ard de- 
viation 

Mean 

Stand- 
ard de- 
viation 

Mean 

SLand- 
ard de- 
viation 

Basal 

00 



4.0 

117.1 

11.6 

.83 


Fretting 

HI 



6.0 

124.6 

7,6 

.76 

■ 

Slightly restless 

■9 

1.3 


0.6 

136.0 

11.3 

,84 

■ 

Restless.,,, 

20 

11,2 

ai.o 

4.4 

124.0 

10.7 

.78 


Crying 

233 

100.0 

32.6 

0.0 

121.7 

12.0 




* LiBBaucr formula. 


In order to analyze further the 
relationship between bodily activity 
and the variables studied by Murlin, 
Conklin, and Marsh, we have deter- 
mined the means and standard devia- 
tions in pulse rate, heat production, 
and respiratory quotient for each of 
the five types of bodily activity. 
These data are presented in table 1, 
As a further check on the differences 
indicated by the mean heat, respira- 
tory quotients, and pulse rates Iot 
these groups of newborn infants, we 
have also calculated the significance of 


Pulse rate appears to be suggestively 
higher during crying than when the 
infant is at rest. The respiratory 
quotient does not appear to change 
appreciably, but heat production in- 
creases decidedly over that under basal 
conditions when crying takes place. 
This difference is so marked that we 
have calculated the departure of these 
minimum values from the means of 
each of the other groups of activity. 
The maximum value of 36.3 calories 
per square meter per hour is signifi- 
cantly higher than those at each of the 
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other levels of activity, However, 
the levels of activity at basal, fretting, 
slightly restless, and restless differ 
significantly from each other. 

A further examination of differences 
between the activity groups on the 
basis of respiratory quotient showed 
that the values of .82 given during 
basal conditions and of .83 given dur- 
ing crying are significantly higher than 
the quotients of .76 given during 
"fretting" and of .78 given during 
"restlessness.** This fact is difficult 
to explain. 

It should be kept in mind that tha 
data of Murlin, Conklin, and Marsh 
discussed above are representative of 
all periods, irrespective of infant, 
time, or relation to other periods. If 
we select from the group those infanta 
studied in two consecutive periods 
who showed a basal period followed by 
ot following either another basal 
period or a period of activity, the 
following small groups are obtained: 

Thirty-ono infants gave two consecu- 
tive basal periods; 

Eight infanta gave a basal followed by 
a crying period; 

Seven infanta gave a crying followed by 
a basal period; 

Three infanta gavo a fretting followed 
by a bftBal period; 

One infant each gave basal followed by 
slightly restless and restless fol- 
lowed by basal period. 

Turning our attention only to the three 
first named groups, since there are so 
few in the otherr groups, wc obtain the 
following results in terms of the 
differences in heat production during 
consecutivo periods expressed in per 
cent of basal heat production; 


PERIODS 

MIAN 

CH&N01 

PER CENT 

Mini- 

mum 

Mini- 

mum 

B&aftl-orying 

+15.1 

-24.0 

+61.0 

-30.0 

0.0 

—17-6 

Crying-baaal 



Since the first observation period, 
starting about one-half hour after 
feeding, might show the effect of the 
specific dynamic action of foodstuffs, 
it is Important to note the differences 
In heat production in two consecutivo 
basal periods. If we consider these 
data as percentages at tho original 
basal period wo obtain a mean change 
in the second period of —4.3, with a 
maximum of +26,2 and a minimum of 
-46.4. However, if wo consider the 
data as percentages of tho period of 
lower heat production, there is an 
average drop in the second period of 
—6.3 per cent, with a maximum of 
+26.2 and a minimum of -83.1. 
Thus, In the second of two basal activ- 
ity periods, heat p'roduction drops 
some 6 per cent, so that If wo attempt 
to correct the differences between 
basal to crying periods and crying to 
basal periods wo increase the former 
difference from 16,1 per cent to about 
20 per cent and reduce the drop from 
crying to basal periods from 24,0 per 
cent to about 20 per cent. Normally, 
crying seems to induce an increase of 
about 20 per cent of the heat produc- 
tion during basal periods when other 
factors are fairly controlled. It is 
interesting to note, however, that the 
average change during basal periods, 
when the direction of change is ignored, 
is an average of 0.5 per cent of the 
original heat production or 11.0 per 
cent of the lower heat production. 
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It is unfortunate that we are unable 
satisfactorily to determine the rela- 
tionship between the metabolic factors 
of heat production and respiratory 
quotient with respect to time since 
feeding. Many factors tend to con- 
fuse clear-cut results in this respect. 
Levine, Wilson, and their coworkers 
(12, 13) have shown that by means of 
the specific dynamic action of food- 
stuffs basal metabolism may bo raised 
by milk diet 4 to 9 per cent, by fat 1 
to 8 per cent, by protein IB to 17 per 
cent, and by glucose 8 per cent in 
normal infants three to four months of 
age. 

Another factor which prevents clear- 
cut deductions of variations in heat 
production with tune since previous 
feeding is that sleep, which is char- 
acterized by definitely lowered heat 
production, may occur at practically 
any time with respect to feeding and 
by most observers is noted particularly 
immediately after feeding. 

Talbot (30) has published results 
obtained from two infants, aged three 
and six months, observed for practi- 
cally all of the twenty-four hour period. 
His results for respiratory quotient, 
pulse, and Gr. GOi/Kg./Hr. are 
plotted in figure 1. Feeding periods 
are indicated by perpendiculars bisect- 
ing the curves at various intervals. 
It will be observed that the respiratory 
quotient with these two infants tends 
to drop during the period between 
feedings. Pulse rate seems Blighfcly 
to increase, particularly during the 
longer periods, while COa expired 
seemed to vary relatively independ- 
ently of time since feeding. It will 
be seen tliut, with the exception of the 
pulse rate of the six months infant 


during the period from 7 P.M. to 
6 A.M., both pulse and COa expired 
seem to be greatest in active periods 
as indicated in figure 1. If these 
results with two infants mean any- 
thing for comparison with the new- 
born, it might be concluded that 
pulse and CO a expiration may vary 
with time since feeding. This in- 
crease in activity is not as yet clearly 
demonstrated in heat production nor 
in respiratory quotient, due to factors 
of sleep and '^specific dynamic action” 
of foods. 

Lesne and Nattan-Larrier (10, 11), 
using the apparatus of Plantefol (17), 
have recently reported data on CO* 
output of infants for hourly intervals 
after feeding. Mean values of L. 
COa/Kg, B,W./Hr. were as follows; 


Infernal, hout» 

Afean 

i to 1} 

.60* 

1$ to 21 

,40 

2\ to 3§ 

.48 


+ The mean deviation from the mean of 
thepe values ia reported to be about 5 
,pcr cent. 

From this and other work on the 
relationships of metabolic factors to 
bodily activity oil the one hand and to 
time since previous feeding on the 
other, it seems fair to conclude that 
among these metabolic variables there 
is no one index of physiological activ- 
ity which corresponds at all times to 
muscular activity as measured by the 
stabilimeter. Muscular activity is a 
factor in raising heat production over 
the basal requirement, but other 
factors are also important. The spe- 
cific dynamic action of foodstuffs is 
sufficient to raise heat production by a 
sizeable amount. Sleep, which is re- 
ported by many investigators to be 
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most prominent soon after feeding, 
boa been shown to reduce total heat 
production, as one would expect from 
the fact that in the infant what is 
judged as sleep is in some measure the 
reciprocal of muscular activity. The 
heat production subsequent upon 
growth, though important at this 
level, is a factor which would not 
greatly affect results at any one re- 
stricted age level since it should 
introduce a constant increase. Thus 
wo may assume that if basal metab- 
olism might be accurately determined 
at the level of the newborn infant and 
if heat production incidental to specific 
dynamic action of foods and possibly 
to growth were held constant (i,e. 
through control of feeding, difficult 
with breast fed infants), the degree to 
which heat production is increased 
over the basal value would correlate 
highly with muscular activity as 
indicated by the Btabilimeter. A rela- 
tionship might obtain between a 
similar ratio of increase in respiratory 
quotient, Here, however, not only 
the specific dynamic action of food- 
stuffs but the extent to which Oj 
is required to oxidize them to end 
products of CO% and H 2 0 is a factor, 
and the ratio of fat to carbohydrate 
would need to be held constant. In 
addition, an indication of protein 
metabolism by measurement of urinary 
nitrogen would be necessary. Body 
temperature, excepting perhaps under 
extreme conditions, is not related to 
bodily activity. 

It was mentioned early in this paper 
that Irwin (5) correlated the von 
Pirquet (16) Jndex of intestinal surface 
(area of intestine = (sitting height) 2 ) 
with bodily nativity, obtaining a 


coefficient of —.02 =fc .08, Regarding 
this finding, it might be supposed that 
bodily activity estimated as oscilla- 
tions of the stabilimeter per unit time 
would not be expected to vary with 
intestinal surface bo much as would 
the acceleration in bodily activity 
only during the early part of the past 
feeding period. The blood sugar curve 
of Winter for infants (33) shows that 
maximum carbohydrate has been ab- 
sorbed from the intestine by sixty 
minutes after feeding. Thus as in- 
testinal surface presumably affects rate 
of absorption, the time necessary for 
maximum blood sugar to appear in the 
blood should correlate with intestinal 
surface, and it would be interesting to 
see whether or not each of these indices 
would correlate, not so much with 
bodily activity, but with the degree of 
acceleration of bodily activity subse- 
quent upon feeding. 

summary 

Muscular activity in the infant 
appears definitely to raise heat produc- 
tion. Although it was earlier believed 
that heat production varied with pulse 
rate to some extent, examination of 
data shows the degree of correlation 
to be but .28 during periods of inactiv- 
ity, and but ,37 to .40 for all periods. 
Pulse rate correlates slightly with 
muscular activity for all periods, again 
with a coefficient of about .40. When 
heat production and muscular activity 
tor all periods are correlated, a coeffi- 
cient of .46 is obtained. 

Respiratory quotient appears to 
vary somewhat independently of both 
heat production and musaular activity.^ 

Body temperature varies quite inde- 
pendently of heat production and 
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seems related slightly if at all to 
muscular activity. Environmental 
temperature seems also to be slightly 
related to bodily activity. 

When very active (crying) infants 
are compared with inactive infants, a 
significant increase in heat production 
is found. This increase on occasion 
hoe been claimed to be a a high as 200 
per cent over basal heat production. 
Between consecutive periods of heat 
measurement on the same infants, 
crying may induce an average rise of 
20 per cent in heat production when 
specific dynamic action is partialled 
out. A slight increase in pulse is also 
engendered by extreme bodily activity. 
No difference between crying and in- 


active infants is noted in respiratory 
quotient, 

We might conclude from those data 
that there is at present no one Index 
of physiological function which seems 
highly related to bodily activity. 
Muscular activity may bo considered 
not only as an expression of the nutri- 
tional state of the organism, as pointed 
out elsewhere (7, 10, 23), but os a 
factor contributing toward total heat 
production of the organism. Acquaint- 
ance with more eubtlo physiological 
variables, ns yet but little understood, 
may lead ultimately to an understand- 
ing of the organic determinants of 
variations in infant behavior. 
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Laterality of Function in Early Infancy 
under Controlled Developmental 
Conditions 1 

"Wayne Dennis 


INTRODUCTION 

W HILE the data on handedness 
aro now extensive, the facts 
concerning this phenomenon 
in the period of early infancy are still 
meager. The need of a larger number 
of developmental studies such as the 
ones conducted by Baldwin and Wool- 
ley (1, 20) is quite apparent. 

I have recently reported an experi- 
ment upon the effect of restricted 
social stimulation and of restricted 
practice upon the behavioral develop- 
ment of two infants. At an early 
period in the conduct of this Htudy it 
was decided to incorporate as a part 
of the experimental routine some 
precautions against differential treat- 
ment of the two eides of the body. 
These provisions made it possible to 
obtain another record of handedness 
and of related aspects of behavior 
under controlled developmental con- 
ditions. 

fWBJECTB AND PROCEDURE 

The subjects of the investigation, 
were non-identical female twins which 

1 Acknowledgment is gratefully made to 
Iho Institute for Research in the Social 
Sciences at tho University of Virginia for 
defraying the oxponsea of tho researoh horo 
reported and to Mrs. Dennis for her in- 
valuable coflporation and assistance. 


were reared under a controlled regimen 
from the 36th to the 428th day of life. 
Mrs. Dennis and I assumed their 
entire care. The general routine of 
procedure has been described else- 
where (5, 6) and it is necessary here to 
describe only the precautions which, 
beginning on day 48, were taken to 
prevent favoritism of either side of 
the body on our part. 

The infants spent almost their entire 
time in two Kiddie Koops, 40 f inch es 
long, 24^ inches wide, and 20 inches 
deep, which were placed aide by side 
but which were separated by an opaque 
screen of the same height as the cribs. 
Because of thia arrangement one crib 
had to be approached on the right side 
and the other on the left side. At an 
early date this led to a laterality in tho 
behavior of the infants which will be 
described later, and this in turn 
caused us to adopt the following 
practices. 

In order to avoid as completely as 
possible any unequal treatment of the 
two sides, beginning with day 48 each 
baby was alternated daily in respect 
to the bed which she occupied. This 
not only caused us to approach, each 
infant the same number of times from 
either direction but it also prevented 
the possibility that laterality prefer- 
ences might arise through either twin 
242 
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turning toward the others crib. Fur- 
thermore, the environments of the 
infants were identical to the extent 
that the subjects spent the same 
amount of time in each of the two 
cribs. 

At the beginning of the experiment 
each subject was fed by placing the 
bottlo of milk upon a small pillow by 
her head. The subjects faced in 
opposite directions in nursing as 
shown in figure 1, On day 48, how- 
ever, we began to take each subject 
in arms for feeding. Each baby was 
placed on the experimenter's lap and 
supported by the experimenter's left 
arm. The feeding bottle was held 
in the experimenter's right hand, but 
care was taken to hold the infant so 
that her arms would not be unequally 
restrained, Tho nursing bottle was 
held straight in front of the baby. 
When the feeding of solid foods was 
begun, the foods were given from a 
spoon which was held in the experi- 
menter's right hand but which was 
advanced to the mouth from a position 
judged to be directly in the median 
line of the subject. In administering 
stimuli, too, and in offering toys, wo 
again tried to avoid asymmetrical 
treatment of tho subjects, although 
tho experimenter's right hand was 
always used. 

One may rightfully doubt whether 
unequal treatment of the two sides of 
the body was really avoided when 
care was administered in the right- 
handed fashion described above. How- 
ever, the data to be presented have 
certain characteristics which it sceme 
unlikely could have resulted from our 
own behavior. 

Tho subjects were fed simulta- 


neously, Mrs. Dennis feeding one and 
I feeding tho other. Since it is likely 
that our techniques differed slightly, 
although unintentionally, wo altorr 
nated daily in the feeding of the 
babies; that is on one day Mrs. Dennis 
fed Del and I fed Roy, on tho next day 
Mrs. Dennis fed Rey and I fed Del, 
etc. In other matters, too, such as in 
changing diapers and in bathing, tho 
attentiveness of each experimenter 
was given equally to tho two subjects. 

nEsuurs 

A head turning habit. Since no 
effect of tho method of feeding first 
described above was anticipated, tho 
earliest appearance of a turning Imbit 
may have been overlooked. Tho habit 
was first noticed on day 46, or after tho 
babies had been fed for 10 days five to 
six feedings per day in the manner out- 
lined above. On this day it was 
observed that each baby during a largo 
part of tho time held her head in the 
position which eho maintained in 
nursing. 

In order to find whether this might 
bo duo to a peculiarity of the bedding, 
etc., Rcy was placed in crib B and Del 
was removed to crib A not long after 
the early morning feeding. Figure 2 
shows the result. The original direc- 
tion of the head was maintained, so 
that each infant turned away from the 
appropriate feeding point of tho crib 
which bIic now occupied. 

At the next feeding hour, 11 A.M. 
these positions were maintained even 
when the bottles wore held in the usual 
places. That is, each infant turned 
in a direction which now caused her to 
faco away from tho bottle. The in- 
fants were sufficiently hungry that the 
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situation caused them to cry. The 
screen between the cribs ruled out the 
possibility that either infant was 
visually directed by the wrong bottle. 

These positions were held so con- 
sistently that each infant had to be 
turned on her aide toward the food and 
held in this position in order to get 
her started to eating. While nursing, 
each baby gradually returned to the 
supine position, keeping her head 
turned in the new direction. 

The placement of babies in the cribs 
as indicated by figure 2 was maintained 
after this feeding.. Unfortunately no 
further records of head positions were 
taken until the next feeding hour, 


Rey 

i 

Del — > 

Crib A 

1 

CribB 


Fra, 1 


3 P.M., day 46. At that time, Del 
was correctly turned when the bottle 
was offered; Rey first turned to the 
wrong side as she had done four hours 
earlier, but was more easily corrected 
than she lmd been on the preceding 
occasion. 

The situation shown by figure 2 was 
retained throughout day 40, but no 
further errors in turning for food were 
seen. 

Before the 11 A.M* feeding on day 
47, each infant was returned to her 
original crib as shown in figure 1. Del 
immediately turned toward the bottle; 
Rey, however, continued to turn in the 
direction which had been correct the 
immediately preceding day, although 


that direction was now incorrect. 
When she persisted in her error and 
obtained no food, the nipple was placed 
in her mouth and the experimenter 
slowly pulled the bottle to the new 
position. The situation shown in 
figure 1 was maintained during day 
47. At 3 P.M. of this day no error 
occurred with Rey, but at 7 P.M. the 
behavior noted at 11 A.M. was approx- 
imately duplicated. Upon both of 
these occasions DeFs behavior was 
apparently controlled by the position 
of the bottle, as noted earlier on this 
day. 

As we deemed it desirable to avoid 
the formation of habits of sidedness we 


Fig. 

began at this time to take each subject 
in arms for feeding, as described 
previously. Thus the position habit 
in feeding was brought to an end at this 
point. 

Movie study. A movie study has 
shown that upon detailed analysis 
differences in activity on the two sides 
of the body were discernible in re- 
sponses to certain stimuli which were 
administered between days 48 and 81, 
(8). The data of the movie study are 
too extensive to be reviewed here. 
The present report deals only with 
asymmetrical patterns of behavior 
which were observable without the 
aid of a recording device. 

Nursing posture . The first pat- 


Del — > 
Crib A 


Rey 
Crib B 
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tcrned response to show a definite 
asymmetry was the feeding posture. 
A brief report on the postures of 
defecation and of nursing in these 
subjects and in Beveral premature and 
normal- term newborn infants has al- 
ready been presented (4). The nurs- 
ing response of each infant when she 
first came under observation may be 
described as follows: During nursing 
and also during the abdominal strains 
of defecation, the forearms were hugged 
tightly to the chest with the fists 
near the neck. The lege and toes 
were extended and when the infant was 
on her back the lower extremities wore 
often raised slightly off of the support- 
ing surface. The response did not 
occur in the feeding situation If the 
infant was not hungry or if she was 
very sleepy, and did not appear in the 
case of elimination if the feces were 
soft or watery. Up to day 70 the 
nursing posture as described above was 
recorded 157 times, distributed about 
equally between the two infants. 
Tho only feeding posture apart from 
the one just described which was 
seen during this period was exhibited 
by Rey alone and it later became her 
characteristic nursing posture. With- 
in this same period 32 defecations 
were witnessed and in 29 of theao tho 
previously described pattern was seen. 
Of the remaining three instances of 
defecation, two occurred without asso- 
ciated limb movements and in tho 
remaining case, that of Del, one fore- 
arm was extended by tho side instead 
of being drawn up to the chin. 

In accordance with the above 
description it is seen that tho nursing 
posture and defecation postures were 
bilaterally symmetrical up to about 


day 70. ^Thereafter each infant began 
in connection with nursing to display 
a variation in the response, which 
made it asymmetrical, 

In Rey’s cose the modification con- 
sisted in rigidly holding one of tho 
forearms parallel to the mid-line of the 
head with the elbow straight out from 
the shoulder. In the third and fourth 
lunar months Rey did this with only 
one arm a total of 69 times, the other 
arm keeping the position indicated 
by the original description. She never 
did it with both arms in this poriod. 
In 88 per cent of the cases the arm 
which performed tho now response was 
tho right arm. In later months this 
responeo came to bo predominantly 
bi-manual and hence again asym- 
metrical, but on tho occasions on which 
it remained unimamial the right hand 
held the position in approximately 
the same proportion of tho cases as had 
been the cose in tho earlier asymmetri- 
cal responses. After the 7th lunar 
month Rey’s nursing posture gradually 
disapi^eared. 

Del's new feeding posture consisted 
in extending one or both arms at her 
side, pnrallol to the body, Tho arm 
or armB were actively extended, not 
merely relaxed in this position. With- 
in tho first seven lunar months this 
new response was observed on 89 
occasions, on 95 per cent of which it 
involved only one arm. In all but 6 
cases this was the left arm. In later 
months Del, too, gradually ceased to 
keep any definite posture during feed- 
ing, Even before the appearance of 
asymmetry in the nursing posture was 
observed, the act of defecation had 
ceased to involve tho arms in any 
stereotyped manner, bo that Intorality 
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could not be observed in that connec- 
tion, The legs continued to extend 
during defecation for many months, 
but almost invariably this was a 
bilateral response. 

Time sampling observations. In 
addition to the nursing posture, it is 
possible that other patterned activities 
such os sucking the fingers and rubbing 
the face involved a definite hand 


at the foot of the cribs and about four 
feet from them, in a position which 
made us invisible to the babies. The 
babies lay on their backs in the cribs 
and were uncovered and without toys 
of any kind. Time was kept by a 
stop-watch. On each occasion upon 
which observations were taken, we 
observed for 15 seconds, recorded for 
16 seconds, observed for another 15 
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preference during the first six months, 
but our casual observations of these 
responses were too few to establish 
the point. For that reason wg began 
in the seven lunar month a series 
of time-sampling studies , Following, 
many of the feeding periods of the 7th 
8th, Bth, 10th and 11th lunar months 
we observed and recorded behavior 
systematically, noting which limbs 
wore involved in each response, In 
making this observational study wo sat 


seconds, etc., until twenty such record- 
ing periods were completed* 

The results with respect to side 
preference are shown in table 1. The 
table is constructed os follows: Under 
the heading N is shown the number of 
instances which were observed. The 
variation from month to month in N 
does not reveal changes in the subjects 
as the number of observational periods 
per month was not held constant. 
The heading a %U v shows tho per cent 
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of instances in which the behavior was 
unilateral, and the heading "%R" 
ehows the per cent of the unilateral 
responses, not of the total responses, 
which were performed by the right 
side of the infant. Any significant 
deviation of the R scores from the 
chance expectancy of 50 per cent 
indicates therefore a side preference. 

Several characteristics of the data 
contained in the table may be men- 
tioned. Firstly, the degree of uni- 
laterality varied greatly among the 
different patterns of activity. For 
instance, in the case of each subject the 
act of scratching the screen of the 
crib was invariably a unimanual 
activity, whereas rubbing the face was 
often engaged in simultaneously by 
the two hands. With Rey, the degree 
of bilaterality even in the use of the 
legs depended upon the type of activ- 
ity engaged in. 

Secondly, among hand activities the 
side preference of Rey at certain 
months varied with the response. 
In the ninth month, Rey was left- 
handed in rubbing the face, and in 
"hand to mouth/' response, but right- 
handed in scratching and in arm- 
across-face, the latter indicating sleepi- 
ness, She later became left-handed in 
scratching but never became left- 
handed in hand-across-face behavior, 
Del was somewhat more consistent in 
hand-preference, preferring her right 
hand in most activities, but she used 
right and left hands about equally 
often in putting fingeTS to her mouth. 
It will be recalled that Del's left hand 
was the first to change its r61e in the 
nursing posture. 

Thirdly, the records of the two 
subjects are different in two respects. 


The infants had opposite preferences 
in respect to rubbing the face. With 
reference to hand-to-mouth, Rey 
showed a pronounced left preference 
and Del exhibited scarcely any prefer- 
ence at all. In the other two activi- 
ties shown here their records are some- 
what similar. It will be noted that 
Rey engaged in three activities which 
were practiced so seldom by Del that 
her record is not included in the 
table. The differences between the 
two subjects seems to show that the 
preferences were not unwittingly im- 
posed by us through our care, for had 
the preferences been forced upon the 
infants it seems unlikely that the two 
subjects would have differed. 

Reaching. Between the 11th and 
1 5th lunar months we conducted a 
number of reaching tests with a dang- 
ling ring, a rattle, and the nursing 
bottle. The dangling ring was held 
within easy reach directly in the 
median plane as the baby lay in her 
crib. The ring was removed from her 
hand soon after she grasped it, and 
another test was made almost imme- 
diately. Usually about ten such tests 
were made at one 1 'sitting." The 
tests became somewhat of a game and 
the babies did not object to the re- 
moval of the ring. 

The rattle was presented in a similar 
fashion except that the infant was 
placed in a high-chair for the test and 
the rattle was put on the tray of the 
chair in the median plane of the subject 
and within easy reach. 

Tests with the nursing bottle were 
made at the routine feeding times, the 
nipple being withdrawn from the 
mouth and held directly in the median 
plane of the infant and within easy 
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reach until she replaced it by her own 
efforts. Not more than five tests 
were made at one feeding. 

The results of these tests are shown 
in table 2, which is constructed in the 
same manner as table 1. 

The table shows that these responses 
were predominantly unimanual. In 
Del's case, they were almost exclu- 
sively eo. The unimanual actions of 
Del in these situations were carried 
out by the right-hand in 100 per cent 
of the cases, in a total of roughly 500 
teste. 

Rey at the start was left-handed in 
reaching for bottle and rattle and 


by these tables because the data are 
grouped by months. A great many 
trials with the dangling ring were 
given on day 361 and a large number of 
tests with the rattle were made on day 
358 in violation of the usual rule of 
administering no moro than 10 tests 
at a time. On the former day she 
reached 24 consecutive times with her 
right hand, then 8 consecutive times 
with her left, 9 more with her right, 3 
with her left, and finally 6 with her 
right. On the latter day she reached 
18 consecutive times with her left and 
then 8 consecutive times with her 
right. It goes without saying that the 
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LPNAH MONTH 

□ RAflP DANQLINa RINQ 

□ RASP EOTTLB 

orabf rattle 

Rey 

Dal 

Rey 

Del 

Hey 

Dei 

N 

%v 

m 

m 


m 

N 

%u 

%n 

a 


m 

□ 



N 

%v 

%R 

nth ^ 

90 

00 

53 



100 

64 

100 

0 

04 


100 







13th 

70 

98 

71 



100 

wv 

02 

4 

107 


100 

46 


20 

58 

100 

100 

14th 




SB 


■ 


100 

0 

25 

100 

100 







16th 






1 

5 

e4 , 

82 

148 

100 

100 

54 

100 

72 

37 

100 

100 


ambidextrous in grasping the ring but 
she changed in the direction of greater 
preferences for her right hand in all 
of the activities during the course 
of the experiments. However, the 
changes in hand preference in different 
activities did not occur at the same 
time. During the 13th month she was 
somewhat right-handed in reaching 
for the dangling Ting but she was still 
pronouncedly left-handed in reaching 
for the bottle and the rattle. In no 
situation did she ever use either hand 
to the total exclusion of the other ns 
did Del, 

Rey underwent temporary changes 
in handedness which are not revealed 


probability that divisions of this sort 
occurred through chance is extremely 
small, Franz (10) has reported some- 
what similar shifts in handedness in 
monkeys. 

Restraining Ike preferred hand . Be- 
cause Del had never used her left hand 
in the reaching tests though she did 
use her left arm on other occasions, 
we tested her with the nuTsing bottle 
on day 408 with her right hand en- 
olosed inside the sleeping garment, 
a Dr. Denton garment, which she wore 
at the time. The right arm was with- 
drawn from the sleeve and the garment 
was buttoned over tho arm. This 
gave her arm some freedom but it was 
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impossible for her to reach the bottle 
with it. 

On the first trial she attempted to 
reach with her right hand as usual and 
when Bhe failed she cried. She tried 
to reach the nipple by bending her 
head forward, but did not make any 
effort with her left hand. After she 
had cried for a minute the nipple was 
placed in her mouth to quiet her. 

After about 30 seconds the nipple 
was again withdrawn and was held in 
the position which it usually occupied 
during the tests. She repeated her 
first performance with respect to 
trying to reach with her right hand, 
trying with her mouth, and then 
crying. She finally grasped the nipple 
with her left hand, though she usually 
grasped the bottle, not the nipple, but 
did not pull it toward her mouth. 
Again the bottle was given to her. 

On the third trial she attempted to 
reach with her left hand almost 
immediately but did not succeed in 
grasping the bottlo in 30 seconds of 
effort. 

This striking deficiency of the un- 
practiced hand, showing as it did a 
very imperfect cross-transfer, deserved 
further study but unfortunately the 
final threo weeks of the experiment 
called for so many other observations 
and tests that the proficiency of Del's 
left hand was not pursued further, 
When she was given an opportunity to 
reach with her right hand at the next 
nfirsing period, she immediately re- 
sumed her use of this hand. 

Other 'preferences in the fourteenth and 
fifteenth months. During the last 
months of the experiment, Itcy wOvS 
not consistently right-handed even 
though she preferred her right hand 


at this time in all of the responses 
which occur in table 2. She used her 
right arm in raising herself to a Bitting 
position in 57 of 58 instances which 
we observed in the 15lh month, and 
her right hand held her foot in all of 
23 records of this response. How- 
ever, it was the left foot which was 
held in 19 of these instances, and it was 
her left thumb which was in her 
mouth in all of tho 24 cases of thumb 
sucking which were recorded in Lho 
fifteenth month. 

Del, on the other hand, was still 
consistently right-handed in practi- 
cally all of her activities which came 
under our notice. These actions were : 
pushing the bottle away when she had 
finished eating, 51 cases, all R; finger- 
ing her lips in sound play, 38 cases, 
all H; patting herself on. tho chin, 38 
cases, all It; rising to sitting by push- 
ing with her arm, 94 cases, all It; and 
putting her foot on the tray of her 
high-chair, 17 cases, all It. She 
rolled from her back to her abdomen 
with roughly tho same frequency by 
way of either side in a total of 53 cases, 
although in going from supine to prone 
she always turned on her right side, 42 
cases. 

DISCUSSION 

1, It may be noted first that the 
incidental observation of a head turn- 
ing habit which led us to be especially 
careful in our care of the infants shows 
that asymmetry of function may at a 
very early age be the result of the 
manner in which the adult cares for 
the infant. There seems to be no 
doubt that the head turning phenom- 
enon was a true habit and that it was 
due to the manner in which the babies 
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were fed. However, it quickly dis- 
appeared under appropriate procedure. 

2, On the other hand the data show 
that pronounced laterality preferences 
may develop when precautions are 
taken to avoid training that favors 
either side. Handedness need not be 
conceived of as a mere tradition or a 
“culture trait.” This study agrees 
with the investigations of Baldwin (1) 
and of Wooley (20). Each of these 
authors found that handedness ap- 
peared in a child which waa reared 
with the intention on the paTt of the 
parents to avoid influences prejudicial 
to either hand. There is, of course, 
the question as to whether the investi- 
gators succeeded in carrying out theiT 
intentions. In the present instance 
the differences which appeared be- 
tween the two subjects tend to indicate 
that there was no general imposition 
of handedness by the experimenters. 

3, The data here presented Bhow 
that high dextrality and sinistrality 
are possible at an early age. Studies 
by Jones (13) and others (14, 17) show 
that dextrality increases with age 
when the records of a few tests on each 
of a large number of children arc 
totalled. These studies do not reveal 
with much reliability the condition of 
any individual child because only a 
few tests were administered to any one 
subject. That individual cases may 
be Very unlike the general trends is 
suggested by the fact that both Del 
and Bey were almost 100 per cent 
dextral in many activities from seven 
months of age onward, and possibly 
even at an earlier ago. 

4, The change in handedness in 
certain activities which Rey underwent 
is a common but not a universal 


phenomenon. It is recorded in the 
biographical studies of Wooley (20), 
Darwin (2), Major (16), G. Stanley 
Hall (11), Myers (16) and Dearborn 
(3) and doubtless in still other accounts 
as well. Needless to say, Roy's 
changes were not accompanied by any 
disturbances of vocalization in so far 
as we could observe, and some of the 
writers referred to abovo also call 
attention to the fact that spontaneous 
changes in handedness produce no 
eSect upon the language mechanism. 

5, Specificity of Handedness. In re- 
spect to theories of handedness, the 
most important aspect of the present 
study is the proof of the specificity of 
early laterality preferences, which is 
abundantly provided by the data 
which have just been presented. Ex- 
planations of handedness have usually 
assumed that handedness is a general 
trait. In light of the data summarized 
by Downey (9) in her review of later- 
ality of function it now seems that 
these explanations are in the embar- 
rassing situation of having explained 
“facta" which do not exist. For there 
is a wealth of material to show that 
hand preference is dependent upon the 
action which is performed and upon 
the situation in which it is performed. 

But the advocates of a simple theory 
of handedness, such as the “dominant 
hemisphere" theory, can suppose that 
while handedness is natively a general 
trait the demands of civilization may 
cause a man to write with one hand 
but to throw baseballs with the other. 
These advocates, however, will find 
it extremely difficult to account for a 
specificity of handedness such as 
occurred in both subjects of the present 
investigation on the basis of social 
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interference with a native general 
handedness. 

The data on the twins do not stand 
alone. Baldwin found his daughter to 
be ambidextrous in reaching for near 
objects but right-handed in executing 
long reaches. Wooloy noted with 
reference to hor child that at an ago 
at which he reached predominantly 
with his right hand, he preferred his 
left-hand in waving bye-bye. Valen- 
tine (18) reported that loft-handedness 
in reaching for wools was not accompa- 
nied by a similar preference in other 
activities in his subject for his son 
used the right hand exclusively in 
thumping the piano at the time of 
Valentine's study. 

One nmy be able to bolster up the 
theory of a general hand preference in 
the above cases by supposing that tho 
non-preferred hand wag used in some 
activities because the preferred hand 
was reserved for possible concomitant 
actions which were more dominant, 
Whether this is the true explanation 
might bo put to an experimental test. 
Meanwhile it seems advisable to call 
to tho attention of theorists tho pos- 
sibility that handedness may bo spe- 
cific from the beginning. Is there 
anything absurd in tho notion that 
the boneSj muscles, tendons, joints 
and nerves of a particular infant may 
be eo constructed that the right is the 
more suitable for the grasping of one 
type of object and the left for grasping 
another kind of material? I sec no 
obvious absurdity in this explanation 
of preferences euch as Key's. 

Is it also not possible that a differ- 
ence in structure sufficient to cause a 
laterality preference in a certain 
activity may lie anywhere in the 


involved sensory-neuro-motor arc, in 
BetiHo organs, itv muscles, ir\ bonca, in 
tendons, in joints, as well as in nerv- 
ous tissue? Valentine and Wagner's 
demonstration of handedness in the 
newborn (19), whose corlox is prob- 
ably non-functional, bIiows that not all 
bases of preference arc located in the 
cortex, as often seems to Imj assumed. 
In anatomical research, slight asym- 
metry of structure is found in all parts 
of the body, not merely in tho cortex. 
This fact suggests that a single-cause 
explanation of handedness is an un- 
reasonable ono from the etarL 

SUMMARY 

This report has dealt with tho 
laterality aspects of the behavior of 
two infants who, to the best of the 
experimenter's ability, were guarded 
from an early ago from incidents which 
might be expeoted to lead to a side 
preference in any activity. It has 
been shown that laterality preferences 
developed, nevertheless, and that they 
wero often unlike in tho two infants. 
It Bcemfl necessary to conclude that 
they were not Bocially transmitted. 
Further it has been pointed out tli&t 
the study shows tho possibility of a 
very high degree of doxtrality from the 
seventh month onward. Neverthe- 
less, dependence of laterality prefer- 
ences upon the situation and upon tho 
particular response characterized the 
data of the entire study. From this 
fact, and from other considerations, 
it is suggested that tho assumption 
that handedness is a general trait and 
tho assumption that hand preferences 
are duo solely to asymmetrical struc- 
ture of the cortex aro unjustified and 
that a single causo explanation of all 
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hand preferences is unlikely to be 
correct. The preceding statement is 
in terms of manual laterality because 
discussions and researches have so 


often stressed the handedness aspects 
of asymmetrical function, but the 
argument is meant to apply to other 
kinds of sidedness aa well. 
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The Movement Response of the Human 
Fetus to Sound Stimuli 

Lester Warren Sontag and Robert F, Wallace 


I N ft preliminary report of their 
work on human fetal behavior, 
Sontag and Wallace described the 
muscular responses of the fetus to 
certain sound Btimuli, Since tho pub- 
lication of that report, considerable 
progress has been made in the accumu- 
lation and interpretation of data on 
this subject. The results of these 
further experiments arc presented here 
because we feel that they add some- 
thing to tho existing understanding of 
the physiology of tho unborn child. 
While the phenomena of the response 
of the human fetus to sound stimuli 
has previously been reported by Forbes 
and Forbes (1), Peiper (2), Ray (3) 
and others, these reports ftro observa- 
tions in tho main, more or less occa- 
sional observations and aro not suitable 
for statistical analysis. In no instance 
have these investigators attempted to 
determine the lime of onset of this 
response, its reliability or its changes 
with increased fetal ago, 

method of observation 

A mechanical arrangement for re- 
cording the movements of the human 
fetus hag previously been described by 
Sontag and Wallace (4). The device 
consists of a set of four rubber sacks 
encased in a cloth container, which 
fits over tho maternal abdomen. A 
plaster of paris cast, fitting snugly tho 


contour of tho abdomen, is placed over 
the rubber sacks and is held in place 
by a muslin binder which passes 
entirely around tho trunk of tho 
mother. Each of the rubber sacks is 
connected by a thick-walled, small 
bore tube to one of a Bet of four tam- 
bours. Each tambour in turn, acti- 
vates a pen. By this means tracings 
of all abdominal movements arc re- 
corded on a moving ribbon of paper. 
Respiratory movements can be differ- 
entiated from fetal movements by 
reason of the fact that they cause a 
synchronous displacement of all four 
pens, while a movement of the fetus 
causes a change in shape of tlm uterus 
and, therefore, a decrease in pressure 
in at least one sack nece&sarily accom- 
panies the increase in pressure in the 
sack against which tho fetal member is 
being pushed. Tho resulting record 
shows a rise in one or more of the pen 
lines during a fetal movement, which 
is always accompanied by a lowering 
of one or more of the other lines. 

In our first studies of fetal move- 
ment this recorder was used together 
with the recording of subjective sensa- 
tions of movement indicated by the 
mother. The mother indicated such 
sensations by means of a smnll incan- 
descent bulb which could be lighted 
by pressure on a push-button which 
she held in her hand throughout tho 
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period of observation. Checking of 
the early records showed a high 
degree of reliability of the subjective 
records as compared with the records 
taken on the fetal movement recorder. 
Since we wished to listen to the fetal 
heart during tho records, the fetal 
movement- recorder was not used for 
collection of the data presented here, 
The record of the sensation of move- 


over the fetal head; as responses were 
much more constant when this precau- 
tion was taken than when the sound 
was applied elsewhere on the abdomen, 
Other sound frequencies were tried, 
but, either because of differences in 
the means of applying them or because 
of the difference in their vibratory 
frequency, they did not produce a 
reliable fetal response. 


TABLE 1 


Comparison of the number of fotal movements per minute before and after auditory stimulation 
by weeks and months prenatal. Bight paiienfs — 195 records 


UOflTfTS 

PRENATAL 

WEEKS 

PRENATAL 

NORMAL PETAL 
MOVEMENTS PEN 
MINUTE 

NUMBER OBI FETAL 
MOVEMENTS PER 
MINUTE AFTER 

stimulation 

cnANax in uoyeb 

PER MINUTE 'WITH 
STIMULATION 

NUMBER OP RECORDS 



Weakly 

1 Monthly 

Wwkly 

Monthly 

Weekly 

Mon lb] y 

Weekly 

Monthly 

1 

1 

0.80 

1.42 

3.10 

2.70 

2.30 

1.34 

31 

01 


2 

1.62 


2.23 


0.71 


30 



3 

2.10 


2.87 


0.71 1 


16 



4 

1.73 


2.93 


1.20 


16 


2 

5 

1.79 

1,38 

2J3 

2.09 

0.64 

0.71 

16 

63 


6 

1.77 


2.31 


0.54 


13 



7 1 

0.44 


1.22 


0.78 


0 



B 

1.23 


2.10 


0.90 


16 


3 

6 1 

0.93 | 

1.15 

2.21 

1.49 

1.28 

0.30 

14 

61 


10 

1.26 


1.37 


0.12 


19 



11 

1.32 


1.31 


-0.01 


13 



12 

0,68 


0.40 


-0.28 


6 



mont as indicated by the mother was 
used exclusively, 

Sound stimuli were applied by means 
of an ordinary door bell buzzer whose 
knocker instead of striking a metal 
bell, was made to strike a small 
wooden disc which was in contact with 
the abdomen. When the sixty cycle 
current was turned into this device, a 
loud knocking sound was transmitted 
through the wood block directly to 
the skin of the mother's abdomen* 
The Bound block was routinely placed 


EXPERIMENTAL DATA 

A total of 214 experiments were 
made on the seven patients Used- 
Observations ranged from 127 to 1 
day before birth. All of the 214 
cases are used in table 3. Only 195 
of them are used in tables 1 and 2 
because the remainder of the 214 
were made earlier than three months 
before the birth of the infant, The 
infants upon whom experiments were 
made, delivered from 255 to 288 days 
after the date of tho lost menstrual 
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period. They ranged from 2387 gramB 
to 3454 grams in weight. 

Each observation period lasted ex- 
actly fifteen minutes with the excep- 
tion of 12 on one patient which were 


ment was divided into minutes and 
tho number of movements in each 
minute were recorded. In a eccond 
treatment of the data each minute 
was classified as active, if one or more 


TABLE 2 


Comparison of per cent of time active of the human fetus before and after auditory aJirtufafian 
by week# and month* prenataL Eight patients— 195 record* 


MONTHS 

PRENATAL 

W1BXB 

prenatal 

NORMAL PER CENT 

OKTJUt active 

PERCENT Or Till* 
ACTIVE APTEI1 
STIMULATION 

CHANGE 1H PERCENT 
OP TIME ACTJVS 
AFTER STIMULATION 

HUMBER OF RECORDS 



Weekly 

Monthly 

Weekly 

Monthly 

Weekly 

Monthly 

Weekly 

Monthly 

1 

1 

44 

40 

04 

86 

50 

37 

31 

01 


2 

47 


03 


40 


30 



3 

65 


87 


32 


15 



4 

GO 


77 


17 


15 


2 

5 

48 

61 

03 

81 

45 

30 

16 

63 


G 

60 


85 


16 


13 



7 

31 


GO 


25 


0 



8 

51 


81 


30 


10 


3 

0 

44 

61 

64 

57 

20 

6 

14 

61 


10 

62 


63 


11 


10 



11 

60 


54 


-6 


13 



12 

44 


20 


-24 


6 



TABLE 3 


Showing the number of fetal movements per minute and the per cent of time Qclive for each of 

the seven patients 



A 

n 

O 

n 

E 

F 

O 

NuUDxn or caber, 

u 

23 

23 

(2 

M 

60 

Jl 

M.r.M. normal 

0.72 

0.83 

1.20 ] 

1 07 

2,13 

J .17 

0.70 

M.T.M. after stimulation 

1-00 

0.01 

3,09 

2.58 

1.84 

1.85 

3.42 

Change 

1.18 

-0 22 

1 89 

0 01 

-0.20 

0.68 

2.72 

Normal per cent of time active. 

30 

39 

45 

53 

60 

64 

42 

Percent of time active after stimulation. 

70 

47 

83 

02 

08 

GO 

100 

Change, per cent 

40 

8 

38 , 

30 

-1 

15 

68 


carried over a half hour period. The movements occurred in it, and inactivo 
fifteen minute periods were divided if no movements occurred in it. An 
into a five minute control period and a attempt to compare the extent or 
ten minute period following the sound degree of one movement to that of 
application. Tho time of each oxpori- another was unsuccessful. 
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Fia. 1 Fetal Movement 
Five minutes before and five minutes 
after sound atimulatlon, Bhowing number of 
moves per minute before and after stimula^ 
tion. From.l to 127 days prenatal. Aver- 
age 40 dayB pronatal. 

HB3ULT0 

In oTdor to determine whether there 
was an increase in aotivity in response 


Response of Fetus 



Fig. 2. Pbbcentagb of Acttivb Minutes 
fob Fbti 

Five minutes before and five minutes 
alter, Sound stimulation differenoe equals 
24 ±2.3 per cent. From 1 to 127 daya pre~ 
natal. Average 40 days prenatal. 

to the sound stimuli, two comparisons 
were made. The percentage of 
minutes during the control period in 
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which ono or more movements 
occurred, active minu tea , was compared 
with tho percentage of active minutes 
immediately following stimulation. By 
immediately, we mean the first minute 
only, following stimulation. 

Table 1 shows the average number 
of movements per minute during 
control periods, the average number of 
movements during tho first minutes 
following stimulation and tho changes 
in moves per minute, All these figures 
are shown in relationship to tho 
number of weeks or months prenatal 
at which tho records were taken. 
Figure 1 shows graphically the mean 
increase in tho number of moves per 
minute after stimulation for tho entire 
group. Table 2 duplicates the infor- 
mation of table 1 except that it deals 
with the percentage of active minutes 
instead of the number of movements 
per minute. Figure 2 shows graphi- 
cally the mean increase in tho percent- 
age of active minutes before and after 
stimulation for the entire group. 
Table 1 and tablo 2 show that during 
the lost month prenatal there is almost 
ono hundred per cent increase in both 
the number of movements per minute 
and the percentage of active minutes 
following stimulation. In the eighth 
month pronatal the response is loss 
marked, but nevertheless, definite. 
Tlic seventh month shows, in the 
number of movements per minute, an 
increase of 24 per cent after stimula- 
tion and, in the number of activo 
minutes, an increase of 12 per cent. 
An examination of the seventh month 
by weeks reveals the fact that whereas, 
during the ninth and tenth prenatal 
weeks, there is evidence of a responso 
to auditory stimulation, tho figures 


for tho eleventh and twelfth prenatal 
weeks show no response to stimulation. 
When a sufficient number of cases liavo 
been studied to determine more accu- 
rately the norm for the ago of develop- 
ment of these responses, the compari- 
son of tho age and degreo of response 
of a fetus to sound stimulation may 
serve as some index of the degree of 
development of its ncuro-muscular 
systems. The cases wo have studied 
indicate that there is considerable 
Individual variation in tho response 
of the fetus both as to its development 
and its reliability on successive days. 
Although relatively little data are 
available for tests before the seventh, 
that which wo have shows occasional 
responses scattered throughout the 
sixth month. 

Table 3 gives tho number of move- 
ments per minute before stimulation 
as compared with tho first minute 
following stimulation of each subject. 
Patient B, during 23 experiments, 
and patient E, during 50 experiments 
both show a slight decrease in move- 
ments in the minute following stimula- 
tion. Whether these negative cases 
are tho result of differences in thick- 
ness of tho structure overlying the 
fetal head or whether they aic develop- 
mental difference** which may be 
demonstrable at birth has not been 
determined. 

SUMMARY 

1, In a series of 214 experiments on 
seven women there was a reliable in- 
crease in the detectable fetal move- 
ments in the first minute following the 
application to Die mother's abdomen 
of a Bound stimulus of u frequency of 
120 per Bccond. 
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2, The response to sound stimulus 
is detectable about the beginning of 
the thirty-first week of intrauterine 
life. 

3, The response increases in magni- 
tude aa the ictus nears term, The 
per cent of time during which the fetus 
is active by months is: 

During the last prenatal month, 
49 per cent before and 8fl per 
cent after, 

During the Bccond month before 
birth, 61 per cent before and 
81 per cent after, 


During the third month before 
birth, 61 per cont before and 
37 per cent after, 

CONCLUSIONS 

The human fetus is capable o[ re- 
sponding to a sound stimulus applied 
to the maternal abdomen, by increase 
in movement of the fetal muscles. 
The response becomes more marked os 
term approaches. We believe that 
the development of such a response 
may furnish some index of the develop- 
ment and maturity of the fetus, 
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Variations with Age in Frequency Distribu- 
tions of Degrees of Handedness 

Mary M, Roos 


INTRODUCTION 

T HERE seems to be no phase of 
the history of man which does 
not bear record of his dexterity. 
Indeed, it would seem that language, 
social and religious usages, and man’s 
handicrafts throughout the whole pe- 
riod of his existence have been pro- 
foundly affected by hiB preference for 
the right hand. 

The problem of determining prob- 
able causes of this preference for the 
right hand has long engaged the atten- 
tion of thoughtful men . In fact, there 
is today a vast literature on the 
subject. One reading this literature 
must, however, be deeply impressed 
by the fact that few studies of statis- 
tical significance have been made. 
As on oxamplo of statistically signifi- 
cant Btudies, it may bo noted that Woo 
and Pearson (0) havo made careful 
statistical studies of the relation of 
handedness and cyednesa using data 
of 7,000 observations made by Frances 
Gal ton. 

Several investigators of handedness 
and its causes have noted that subjects 
have shown varying degrees of skill 
with the right or left hand and yet no 
one sccmB to havo investigated tho 
frequency distribution of this varia- 
tion in skill. Thero has also been a 
great deal of argument regarding the 


merits of tho various tests for handed- 
ness, — the writing test, tho number 
marking tost, the tapping test, tho 
strength of grip test, etc., — and yot 
no ono knows just what each really 
tests and what frequency distribution 
Bhould be oxpocted from each one. 
Furthermore, it does not seem to havo 
been recognized that the tests may 
really bo tests for different things, — 
for instance, that the writing and 
number marking tests may be testa of 
how much skill tho subjects have 
obtained In either band as a result of 
environment and that the tapping 
test, for example, may not measure 
environmental effects to such a great 
extent. 

It would seem that no great quanti- 
tative progress In tho study of handed- 
ness can bo expected until tho unit of 
measurement has been standardized. 
In other words it is of primary im- 
portance to dotormino just wlmt each 
test measures and how degrees of 
handedness are distributed in the 
normal population. 

This paper presents a statistical 
analysis of data gathered to determine 
the extent of handedness and the 
frequencies of degrees of handedness 
in three typical cross-sections which 
are represented by kindergarten or 
pre-school children, sixth grodo chil- 
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drcn and adult college students in 
Washington, D. C,, U. S. A. Thus, the 
groups contained children whose ages 
were approximately four to slx years 
for the kindergarten group^, and eleven 
to thirteen yearB for the sixth grade 
group. In the college group some 
subjects were 10 yearB of age and some 
above 20 years, but the vast majority 
were between the ages of seventeen 
and twenty, I wish to acknowledge 
my indebtedness to Miss Jessie La 
Salle of the Washington, D. C., public 
school system, who made possible the 
study of the kindergarten and sixth 
grade children, and also to Professor 
Fred A, Moss for his many valuable 
suggestions, and for his cooperation in 
the gathering of data, and to Professor 
Charles F. Rods fox his helpful statis- 
tical advice, 

TESTS OF HANDEDNESS 

The 3 groups, kindergarten, sixth 
grade, and college students were given 
a tapping test for handedness, Each 
subject was brought before a tele- 
graphic key and asked to tap it at his 
maximum rate for exactly sixty sec- 
onds as recorded by a Bt op-watch. 
Care was taken to make sure that the 
Bubject understood what was expected 
of him before the tapping began. Each 
subject was given a brief practice 
period with each hand and then 
allowed to tap* The number of taps 
was automatically recorded by an 
electric counter. 

To make certain that the kinder- 
garten children should not know that 
their handedness was being tested and 
perhaps definitely try to prove them- 
selves right-handed in order to avoid a 
possible odium, they were told that 


the test was to see how fast they could 
tap with each hand. This explanation 
sufficed, and it is believed that there is 
no bias in these data. In the case of 
the sixth grade this precaution to avoid 
bias was not exercised. The sixth 
grade data were the first to be taken 
and were recorded before it was 
realized that subjects might attempt 
to prove themselves rightrhanded if 
they know that their handedness was 
being tested, This tendency wub par- 
ticularly noticed in a later college 
group for which the observations were 
thrown out. One might expect more 
bias in the case of college students 
than in the case of sixth grade children. 
The latter would quite naturally be 
awed by the presence of a tester who 
carried credentials from the office of 
the Superintendent of Education and 
would, therefore, not be apt to do 
other than told. Analysis of the data 
indicates, furthermore, that if there 
is any bias in the sixth grade data, it is 
very slight, In obtaining the data for 
the college students that are recorded 
here, the subjects were told that the 
test was one of reaction time. Each 
subject was inspired to tap with a 
maximum effort in each hand in order 
to prove himself to have a high reaction 
time. Approximately three hundred 
subjects wcto tested in each group. 

For a grip test, readings were taken 
with a Bqueeze dynamometer for both 
hands of 242 college students. Three 
readings were taken from each hand, 
with the hands being used alternately 
to obviate differences due to practice 
or fatigue. The average of the 3 
readings for the right hand and the 
average of the 3 readings for the left 
hand are recorded in table IB. 
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The technique of the number mark- 
ing test involved the drawing of short 
vertical lines through numbers on a 
sheet of numbers as rapidly as possible. 
An initial practice period of 60 seconds 
was given each hand. This was 


individuals in the college group was 
mado to compare with the tested 
handedness, The reported handed- 
ness was recorded after the tests for 
reaction time had been completed. 
Table 2 gives the results of this com- 


TABLE 1 

Frequency distributions — College students 


A. MUUnfn HARKING! TX1IT 


n. rtrchgth or amp t*bt 


Clan loga- 
rithms 

Class 

Intervals 

X 

In 

F n 

fn 

Class logs.' 
rillims 

Clou 

InUrvali 

i 

l K 

F g 

h 

— .236 

-9 

—3,700 

1 2 

0 

-.136 

-0 

-3.076 

1 

0 

-.186 

-8 

-3.360 

2 

0 

-.110 

-6 

-3.130 

I 

0 

-.136 

-7 

—2, 034 

2 

1 

-.086 

-4 

-2.602 

2 

2 

-.086 

-0 

—2.618 

3 

2 

-.000 

-3 

-2,000 

3 

6 

-.036 

-6 

-2.102 

4 

6 

-.036 

1 “ 2 

-1.630 

13 

10 

+ ,016 

-4 

-1.686 

0 

14 

-.010 

-1 

-.003 

36 

31 

+.006 

“3 

“1.200 

15 

26 

+ .016 

0 

0 

M 

61 

,116 

-2 

-.863 

31 

40 

+ .040 

1 

.080 

68 

61 

,106 

-1 

-.437 

06 

5S 

.065 

2 

.010 

80 

42 

,215 | 


0.000 

76 

67 

.060 

3 

1,163' 

34 

20 

.266 

1 

,305 

64 

62 

.116 

4 

1,689 

8 

12 

.316 1 

2 

.811 

46 

41 

.140 

6 

2.220 

4 j 

4 

.366 

3 

1.228 

17 

27 

.106 

0 

2.762 

2 

1 

.416 

4 

1,012 

10 

16 






.406 

5 

2,000 

4 

7 






.400 

6 

2.470 

2 

3 






.640 


2.802 

2 

1 






.600 


3.308 

1 

0 






.640 


3.726 

1 

0 






Totalfl 

343 

343 




242 

242 


Number marking test: 

Mean “ .060 Class Intervals = .240 + 
,0026 = .242 

Standard deviation =* 2.4033 Class inter- 
vals « ,060 X 2.4033 « 1.2017 
N 343 


2.4033 


142.720 


Strength of grip teat: 

Mean « .351 Claes interval .0276 
+ .0213 - ,C{88 

Standard deviation ™ 1.664 CIabb 

intervals ™ ,025 X 1.864 .0464 

N 242 
~ff " +804 


129.828 


followed by 2 thirty second marking 
periods given alternately to the right 
and left hands. The results of this 
investigation arc given in table 1A, 

In the case of the tapping test, n 
record of the reported handedness of 


parison of reported handedness with 
tested handedness. There is no need 
to explain this table other than to say 
that of the 205 subjects tested all 
except 3 who said that they were left- 
handed indicated left-handedness by 
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the tapping test. These 3 were shown 
by the test to be ambidextrous. On 
the other hand a number of those who 
reported themselves to be right-handed 
tested left-handed by the tapping test, 
The reason for this apparent failure 
of the tapping test is that the tapping 

TABLE 2 

Reported handedness compared vrith tested 

handedness 


College students 


TAPPING 

txbt 

CliABB BY 
RATIO 

nUPOnTBD HANDBDNR8B 

R 

A 

L 

T 

.60 

2 

0 

2 

4 

.73 

3 

0 

1 

4 

.77 

1 

0 

0 

1 

.31 

2 

0 

2 

4 

.85 

3 

0 

1 

4 

.89 

8 

0 

4 

12 

.03 

0 

0 

6 

11 

.07 

11 

1 

1 

13 

1.01 

29 

1 

3 

33 

1.06 

41 

1 

0 

42 

1.00 

20 

1 

0 

21 

1.13 

31 

0 

0 

31 

1.17 

28 

0 

0 

20 

1.21 

8 

0 

0 

8 

1.25 

26 

0 

0 

25 

1.20 

0 

0 

0 

0 

1.33 

6 

0 

0 

5 

1,37 

1 

0 

0 

1 

1.41 

7 

0 

0 

7 

1.45 

4 

0 

0 

4 

Totals 

242 

4 

10 

205 


R « tighthanded; L = lefthanded; A = 
ambidextrous; and T « R + A + L. 


test presumably measures what may 
bo called native handedness as opposed 
to acquired handedness. 

INDICES OP HANDEDNESS 

It is not enough to any that human 
beings are right or left-handed. For 


instance, suppose that subject A 
registers 126 taps with the left hand 
and 200 taps with the right hand. It 
may be concluded that subject A is 
right-handed, but thiB does not ade- 
quately describe bis right-handedness, 
for subject B 1 who taps 190 with his 
left hand and 200 with his right hand, 
is also right-handed. It can hardly 
be said that subjects A and B possess 
the same degree of right-handedness. 

The quantity, R/L } where 12 repre- 
sents the number of taps made by the 
right hand, or the right count, and L is 
the number of taps made by the left 
hand in the Bame period of time, or the 
left count, may be taken as a measure 
of the degree of handedness. Here- 
after, this ratio, R/L, will be called a 
handedness ratio , It gives a quanti- 
tative measure of degree of handed- 
ness, It describes always the relation- 
ship between the two hands, not the 
reaction time of either hand, nor the 
number of marks made by either hand. 
Thus, it is simply a number, that is, 
it does not have dimension. It serves 
very well to eliminate the personal 
elements that naturally vary with 
individuals. 

If subject C tafls 260 with the left 
hand and 400 with the right hand, 
then, according to the handedness 
ratio, Bubject C has the same degree 
of right-handedness as subject A who 
taps 125 and 200, respectively, with 
the left and right hand, for, R/L = 
400/260 = 200/126 = 1.60, If sub- 
ject D taps 300 and 200, respectively, 
with his left and right hands, then his 
degree of left-handedness is R/L = 
200/300 = .07. Theoretically, one 
represents ambidexterity, but duo to 
the nature of the tests used and the 
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statistical elements involved, it is 
probably better to say that ambidex- 
terity is defined by an interval having 
one os its mid-point, for example, by 
the interval ,95 to 1.06. For the 
purposes of this Btudy it is, however, 
not necessary to define what is meant 
by ambidexterity. 

The ratio, R/L f has one obvious 
disadvantage as a measure of degree 
of handedness, By definition the 
range of right-handedness is from one 
to infinity (paralysis of tho left-hand), 
whereas the range of left-handedness 
is from zero (paralysis of the right 
hand) to one. In other words the 
ratio is an asymmetrical index of 
degree of handedness. As a symmetri- 
cal index of handedness the logarithm 
of R/L naturally suggests itself, For 
this index lef Mian dedn ess is distrib- 
uted over the range minus infinity to 
zero, and right-handedness over the 
range zero to pfus infinity. There is, 
therefore, no bins either to tho right 
or to the left, and, furthermore, tho 
logarithm is a function that takes into 
account relative diJTeren ens which 
seems to be wlmt is desired. It may, 
therefore, be regarded as an ideal index 
of handedness and is used in this paper. 

FREQUENCY DISTRIBUTIONS OF 1IANDKD- 
NESS RATIOS 

Table 3 gives the observed distribu- 
tions of handedness Tatios determined 
by the tapping tost for the kinder- 
garten, sixth grade and college groups. 

The percentages which tested left- 
handed in the kindergarten, sixth 
grade and college groups arc respec- 
tively 18.6, 10.2 and 17.2. The differ- 
ences, which can not be regarded as 
significant, indieato that there may bo 


little disagreement In the incidence 
of right and left-handednesa In tho 
three widely separated age groups 
studied, provided the lapping test ia 
used. It will be shown presently that 
this ia probably the case. The per- 
centages given by tho present study 
do not agree with the 4.62 per cent of 
boys and tho 2.62 per cent of girls 
who were left-handed that has been 
reported by Wilson and Dolan (5) in 
their study of 2328 junior high school 
students. They do agree, however, 
with the twenty per cent of left- 
handedness and ambidexterity re- 
ported in a study (1) of tho natives of 
Murray Island, and tho 18.3 per cent 
of left-handedness obtained by the 
author (4) in a study of 480 infants, 
On the other hand, Wilson and Dolan 
used a writing test and their percent- 
ages arc in approximate agreement with 
the percentages obtained in that part of 
the present study in which a number 
marking test was given to college stu- 
dents. Furthermore, the strength of 
grip test was given to tho Murray Is- 
landers and as will appear from tho 
present study, the mean and standard 
deviations for the grip test and tapping 
test as applied to tho same group of 
college nludcnts are very nearly alike. 
Further analysis seems to indicate that 
the tapping test and strength of grip 
test probably measure nativo handed- 
ness as distinct from acquired or 
learned handedness. 

Tho 290 kindergarten children range 
in degrees of handedness from —.1600 
to +.2150 (logarithmic indices) with 
the arithmetic mean at .0484 .0022, 

where .0022 is the probablo error. For 
this group, the standard deviation to 
.0500 -t .0010, Both tho mean and 
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the standard, deviation are very large The 308 college students range in 
compared with their probable errors, degrees of handedness from —.1850 
and hence me highly significant. The to +.2400 the mean being .0415 ± 

TABLE 3 


Frequency distributions — tapping teal 
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Statistics oj frequency distributions 


BTVDY 

OBSERVA- 

TIONS 

mean 

PROBABLE 

error of 

MEAN 

<T 

PROD ABLE 

nnnon of a 

N/ir 

Kindergarteq 

200 

.0484 

.0022 

.0600 

.0010 

132 

Sixth grade 

291 

.0510 

.0024 

.0004 

.0017 

120 

College 

398 

.0416 

.0010 

.0668 [ 

.0014 

176 

Composito 

986 

,04G0 

.0012 

,0578 1 

,0008 

420 


Hore, Ft, F„ F BJ and F g arc observed frequencies; subscripts k, s, o, and g, stand for 
kindergartenj sixth-grade, college, and combined, respectively; t\ is equal to (X — Mean 
of i ih Distribution )/cy where i *» k, b, c, and g; fi = Nitf(ti)/<ri; = U + 3630 C4) (t fl )/4 1; 
Ni is tho totnl number of observations in the i l * set; <r\ is the standard deviation of thiB 
set in class intervals; and ^i(ti) is the normal probability function and (t 0 ) ifl the 
fourth derivative of 


291 sixth graders range in degrees of 
handedness from —.1600 to +.2160 
tho mean being ,0510 ± .0024 and the 
standard deviation .0604 ± ,0017. 


.0019 and the standard deviation 
.0568 ± .0014. 

It is readily seen that tho range of 
handedness is just about tho same 
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for all 3 groups. Also, the means, 
.0484 =fc .0022, .0516 ± .0024, and 
.0415 rt .0019, are very nearly alike. 
Similarly, the standard deviations of 
.05GO rfc .0016 for the kindergarten 
group, .0694 ± .0017 for the sixth 
grade group and r 5G80 ± ,0014 for the 
college group are not greatly different. 

It is interesting, therefore, to com- 
pare these statistics, e.g, t the mean 
and standard deviation of each group, 
with the mean and standard deviation 
of a composite group of 086 subjects 
consisting of the 206 in the kinder- 
garten group, the 201 in the sixth 
grade group, and the 308 in the college 
group to determine the probability 
that the mean or standard deviation 
of any random sample taken from the 
composite group, here assumed to 
give the best estimates of the mean 
and standard deviation for the uni- 
verse, will exhibit the variations in the 
three samples presented here. The 
mean for the composite group may be 
calculated directly aa .0466 db .0012 
and the standard deviation os .0578 ± 
.0080. 

To detect significant differences in 
the Bamples, the difference between 
the composite mean and the mean for 
eacli sample may be compared with 
their probablo errors. It iB well known 
that the probable error of the differ- 
ence of two quantities is the square 
root of the sum of the squares of the 
probable errors of the quantities. 
See, for instance, Jones, (3). A short 
calculation shows that the difference 
of none of the means is greater than 3 
times the probable error of the corre- 
sponding difference. Similarly, it is 
easy to show that the maximum 
difference of each standard deviation 


is less than the corresponding prob- 
ablo error so that again differences 
are not significant. 

Thus, consideration of only the first 
2 moments, loads to tho conclusion 
that all 3 samples, kindergarten, sixth 
grade and college probably came from 
the same universe, that is, that living 
in a right-handed world probably has 
no influence on the distribution of 
degrees of handedness as measured by 
the tapping test. An important prob- 
lem, therefore, is to determine whether 
or not the third and fourth moments 
are significant and if they are signifi- 
cant, whether or not differences in 
these moments can be attributed to 
sampling errors. 

An application of tho Pearsonian 
Chi Square Test of Goodness of Fit 
(2) to the data for the kindergarten 
gTOUp shows that despite tho discrep- 
ancy pointed out in the — .035, — .010, 
.005 class intervals, the normal curve 
gives a very good fit. On the basis of 
this test one would naturally be led 
to conclude that the distribution of 
Log R/L for the kindergarten group 
is normal. In view of tho results or 
the sixth grade and college groups to 
bo presented shortly, it is, however, 
moro likely that a slight shift to the 
right occurred in the leftdmnded 
groups —.035 and — 0.10. 

When calculations for the sixth 
grade are made as they were for the 
kindergarten group, it is found Hint 
tho normal distribution given by 
column A in table 3 seema to agree 
very well with the observed frequency 
F except for the class intervals — ,035 
and .065 whore disagreement was 
found for the kindergarten group. 

On the other hand, for the college 
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group, the normal distribution given 
by column f c does not seem to afford 
a good fit to the observed frequencies. 
Indeed, a short calculation indicates 
that there is about one chance out of 
twenty that a sample drawn from a 
normal universe would differ from the 
normal as much as does this sample, 
A comparison of the difference be- 
tween the observed frequencies and 
the calculated normal frequencies 
shows that the fit will be materially 
improved by adding a kurtosis func- 
tion to the normal curve. In fact, 
the frequency distribution 

fc = (NAV(t) + (K 4/41 )<pW (t) 

where IC 4 = 352.8 and N and a have 
the values given in table 3, adequately 
represents the distribution for handed- 
ness of college students, the chances 
being a little better than even that 
the sample came from the distribution 
given by the normal probability func- 
tion p(t) and its fourth derivative. 

It is nob unreasonable to suppose 
that the distribution of the handed- 
ness index would change from the 
kindergarten age to the college age, as 
indicated here, that is, that in the 
college group there should be a greater 
concentration than normal around the 
mean at the expense of adjacent regions. 

The fact that the mean for all 
groups is definitely on the right- 
handed side would be sufficient to 
explain the world-wide preference for 
the right hand. If the mean be taken 
to indicate the usual preference given 
to the right hand in a right-handed 
world, then it might be expected that 
continued application of this conven- 
tional preference by individuals whose 
handedness indices were several units 


on each side of the mean would tend 
to change their indices into ones nearer 
to the mean. Thus, there would be a 
concentration about the mean, as 
indicated by the college group. 

In the case of the kindergarten and 
sixth grade groups it may be said that 
this tendency to group about the mean 
has not had time to manifest itself. 
It will be recalled, however, that in 
both the kindergarten and sixth grade 
groups sliif tings in the group9 near 
the means toward the means were 
fllightly indicated. 

In view of the results presented here, 
it is indicated that the handedness 
index of a group of infants, as meas- 
ured by the tapping test or some other 
test of what may be called native 
handedness, would be distributed nor- 
mally, that is, that Log R/L would be 
distributed normally. 

This study suggests the important 
hypothesis that there is no one assign- 
able cause of degrees of right or left- 
handedness 3 but rather that there are 
a great many equally important causes, 
In view of the great number of theo- 
rizings that have been published on 
the causes of right and left-handedness, 
this conclusion is an important one 
( 4 ). 

frequency functions FOR THE 
STRENGTH OF GRIP TEST 

The results of a strength of grip test 
administered to 242 college students 
are explained in section two and 
summarized in table IB. The mean 
and standard deviation do not differ 
greatly from the mean and standard 
deviations of frequency distributions 
for the tapping test, and, furthermore, 
Log R/L is distributed normally. 
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The frequency distribution for Ihc 
grip test, however, does not show 
the concentration about the mean 
shown in the cose of college students 
given the tapping tcBt. This may 
mean that the former is a better test 
of native handedness than the latter 
when applied to adults . It might bo 
expected that such predominantly 
right-handed activities as writing 
would be more apt to modify the 
frequency distribution of the tapping 
ratio or tapping index than they would 
the strength of grip. In other words, 
it may bo possible that throughout 
life the left hand is used for gripping 
purposes in approximate accordance 
with the infant distribution of the 
handedness index, but a great deal 
more experimentation is necessary to 
prove or disprove this hypothesis, 

FREQUENCY DISTRIBUTION FOR THE 
NUMBER MARKING TEST 

Table 1A summarizes the observa- 
tions in connection with a number 
marking test administered to 346 
college students os explained in sec- 
tion 2. Here the handedness index 
Log R/L is almost certainly not 
distributed normally. Nor is the dis- 
tribution for the number marking test 
simply modified by Bkewness and 
kurtosis. In a general sort of way 
tho distribution reminds one of the 
normal curve, but it cannot bo con- 
sidered to be normal. In particular, 
there seems to be marked deficiency 
in the classes on each side of tho mean, 
and marked excesses in both right and 
left extremes. It may bo verified 
readily that in order to obtain a satis- 
factory fit, it is necessary to include 
terms to <p f7) (t). There is, however, 


no reason for expecting the distribu- 
tion for the number marking test to 
be normal since learning haa definitely 
played a part in modifying an indi- 
cated normal curve at birth. 

conclusions 

On the basis of the results presented 
here, it would seem reasonable to 
conclude that: 

1. It is indicated that tho loga- 
rithmic handedness index of a group of 
infanta as measured by tho tapping 
test or some other test of what may bo 
called native handedness, is distributed 
normally, that is, that Log R/L is 
distributed normally* 

2. Handedness is a trait which is 
manifested in varying degrees in 
different individuals and tho age of 
the subjects does not materially affect 
the degree of its manifestation when it 
is measured by a tapping test or a 
strength of grip test. 

3. About 81 per cent of people show 
greater native ability with their right 
hand than with their led as indicated 
by tho tapping test, whereas approxi- 
mately GO per cent learn to use their 
right hand preferentially as indicated 
by tho number marking test. In 
other words, 75 per cent of those who 
havo greater native ability in their 
left hand as indicated by reaction Lime 
(tapping test) develop preferential 
use of the right hand presumably due 
to the effect of living in a right-handed 
world. 

4. Tho theory that handedness is an 
inherited quality finds support in this 
investigation, for, among the samples, 
the kindergarten, the sixth grade, and 
the college groups, the statistics of 
the mean, the mode, and the standard 
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deviation, do not vary more than is further support in the author's study 
expected by chance, This thesis finds on an infant group. 
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An Experiment with Posture Work in a 
Nursery School. A Preliminary Report 

Dorotiiy W. Baruch, M.E. and Joseph C. Bibber, M.D. 

Assisted dy Caroline Barzen and Mary Chamderlain 


INTRODUCTORY STATEMENT 

G OOD posture is undoubtedly 
an enviablo asset. Develop- 
ment of muscle groups upon 
which good posture depends cannot 
begin too early. Anything which mo- 
tivates children in the right direction 
here will undoubtedly bo of advantage 
to the continuation of their healthful 
living. 

Desirable as is a posture program 
in the nursery school wliero children 
of from two years to nearly five come 
together, it has not often been a fea- 
sible endeavour to carry out. In the 
first place it is not often fcasiblo to 
have elaborate posture apparatus in a 
nursery school. In the second place, 
it is not often feasible to have in 
daily attendance a trnined expert in 
posture who can givo to the children 
both passivo and active corrective and 
developmental exercises. Hence to 
evolve a posture program which could 
be simply carried on by nursery school 
teachers appeared highly desirable. 
In consequence a first question arose: 

What can the teacher who has had 
little or no posture training do under 
the occasional direction of a consulting 
orthopedist and without elaborate 
posture equipment? Can she in the 
natural environment of the nursery 


school help the children to correct 
development of those muscle groups 
upon which good posture depends? 

The first solution that occurs is to 
arrange exercise periods and have the 
nursery school teacher learn how to 
give certain simple exercises to the 
children. But on further considera- 
tion such a solution seems both pre- 
mature and lacking in thoughtfulness. 
The nursery school child is in a devel- 
opmental period of growth where 
attention to tasks imposed by others 
is difficult. IIo is exceedingly active, 
but his activities have short duration 
span and shift quickly. 

Activities imposed on him in a set 
form by others not only fail to appeal 
after their first novelty has worn oft, 
but often call forth outright nega- 
tivism. Tha child during these early 
years is called on to learn so many 
fundamental habits at the will of 
others, that if many additional items 
are asked of him, lie begins to balk 
at everything, Psychologists have 
pointed out that demands are best 
limited to routines of rating, sleeping, 
elimination, and to safeguarding from 
danger for children between two and 
five. They tell ns that the negativism 
which children evidence at this period 
is a necessary phase in the develop- 
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ment of independence, and just- for 
this reason advise rigid curtailment 
of as many imposed tasks as is possible 
lest the negativism have 00 much to 
feed on that instead of independence, 
rebellion results. Hence posture exer- 
cises which are set in form by the 
adult, even though sugar-coated into 
“games” run the danger of either 
calling forth negativism in direct 
response to them, or of intensifying 
the general negativism in the child nt 
other times during his day, because of 
their contribution to an already heavy 
load of things being imposed from 
without onto an organism seeking for 
the first time to feel itself independent. 

When we stop to think wo realize 
how vital it is for a normal amount of 
independence to grow. We realize 
that in whatever guidance we do, we 
must help such growth rather than 
run the danger of shaping the child 
into a dependent, submissive person 
who turns out lacking in stamina and 
forcefulncBs. A second danger in too 
many imposed tasks confronts us here. 
A s Had been said too many imposed 
tasks may intensify the child's nega- 
tivism. With some children this is 
true. With others just the opposite 
may occur. Instead of becoming 
negative the child may become sub- 
missive to adults, seek to comply to 
gain favor > and finally come to need 
otheTs to initiate, inaugurate and to 
sanction activities. Thus with a cer- 
tain rather sensitive type of child, too 
many imposed tasks in the preschool 
period can do this instead of its oppo- 
site. So again, wo are faced with the 
problem of the necessity for guarding 
against Bet, imposed exercises in our 
posture program. 


On the other hand, activities that 
are spontaneous, that have meaning 
to the child, that are done for their own 
sake because of the fun of doing them 
— activities which are not too much 
patterned by the adults around, but 
instead are activities which the child 
himself thinks of doing — such activi- 
ties are repeated again and again. 
They become a part of the child's 
vital and vigorous play, they become 
functional in his living. Such, then, 
aie the Bort of activities which we must 
try to find ways of incorporating into a 
posture program for the nursery Bchool. 

PURPOSE 

An experiment was undertaken to 
work out in a nursery school a posture 
program which would be a feasible one 
for the regular nursery school teacher 
to carry on under the occasional direc- 
tion of a consulting orthopedist; and 
which would, moreover, be adapted to 
the age, interests and capacities of 
children between two and five. 

It was agreed that to do this the 
program would need to steer away 
from the didactic and from set exer- 
cises. It would need to fit in with the 
natural environment and play activi- 
ties of the children. It would need to 
lend itself to free and spontaneous 
use by the children. In short it 
would need to be a functional program 
in which healthful postural habits 
might grow in the natural work and 
play of the day. 

Procedure 

The study was earried on from 
March 3, 1035 to June 3, 1935, in the 
Brondoaks Nursery School of Whittier 
College. 



Baruch and Risser : Posture Work 


271 


1. Special needs of the children in 
the nursery school where the study 
Was undertaken were determined 
through measurement, examination 
and photographs by the orthopedist. 

2. The general postural needs of 
children from two to five were outlined 
by the orthopedist. It was agreed to 
work out the program under considera- 
tion, with special emphasis placed on 
development of feet and lower spine. 
The posture objectives included the 
following: 

A. Feofc 

1. To lessen inherited contractures 
and to have feet accomplish at least 
a 00 degree tlorsid flexion. 

2. To develop plantar-flexor muscles. 

3. To make it habitual to walk with 
foot somewhat inverted, i.o. with 
(cot pointing straight alicQd, 

B. Pelvis 

1, To incline pelvis backward — to 
create a roll of pelvis backward in 
order to prevent or eliminate lum- 
bar lordosis. 

2, To develop the buttocks or gluteal 
muBclo group. 

3, To stretch tho hamstring muscle 
group. 

C. Trunk 

1. To develop abdominal muscles. 

2, To educate thoracic-spinal muscles 
by contraction and shortening. 

3. Tho nursery school environment 
at the Broadonks School of Education, 
Whittier College, was gone over by 
the orthopedist with the view in mind 
to note (a) those pieces of equipment 
and (6) those activities already going 
on as part of tho nursery school pro- 
gratn, which if utilized, or accented, or 
encouraged, might help the children’s 
posture. 

4. Tho addition of further fiimplo 
and inexpensive pieces of equipment, 


or slight changes in equipment already 
in tho environment was considered, 
and carried out. 

5. The addition of greater opportu- 
nities for the sort of play and for the 
use of tho equipment which would 
develop good postural habits was gone 
into and utilized. 

0. Means of accenting the URe of 
equipment and of encouraging spon- 
taneous activities in order to carry out 
tho posture objectives were tried out 
with the children. 

Subjects 

Thirty-six children enrolled during 
the spring semester of 1935 in the two 


TABLE 1 

Distribution of cascB by age and tex 


ACIB IlANOB 
TQ NSARBST 
MONTH 

NUMBER Of 

Boyi 

Girls 

AU 

21-36 

5 

5 

10 

30-47 

6 

12 

17 

48-57 

a 

3 

0 

ToIb! . . . 

16 

20 

30 


nursery school groups at tho Broad- 
oaks School, Whittier College, were 
the subjects of this study. No special 
posture work had been given to these 
children previously. The distribution 
of subjects according to age levels is 
given in table 1. Tho enliro group 
used in this study ranged in age from 
twenty-one months to fifty-seven 
months at tho time the study was 
begun. 

Program evolved: 

1. Measurements and examination 
of each child wero made by tho ortho- 
pedist. 
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2. Equipment was arranged and 
opportunities made for posture activi- 
ties to go on quite naturally during 
tlie children's daily play, as follows: 

A, Activities /or developing the feet. 

1, To help lessen inherited contrac- 
tures and to have feet accomplish 
a greater degree of dorsal flexion, 
inclined boards were arranged hav- 
ing one end resting on the ground, 
and the other end on boxes, These 
were already popular in the nursery 
school yard, By seeing that the 
boxes were from 25 to 30 inches 
high, the angle could become acute 
enough to automatically make for 
foot flexion stretching heel colds, as 
well as hamstrings, ns the children 
went up. 

A song about climbing up the board 
sung by an observant teacher when 
she noticed children nearby served 
to draw their attention to the 
boards and bo encouraged the use 
of them daily. The children, how- 
ever, were never lined up and 
formally put through this or any of 
the following activities, The stage 
was Hct so tlmt the activities could 
take place, and the children wero 
encouraged individually to enter 
into them, but never were they 
formed into groups that went 
through drills or didactic exercises. 

2. In order to halp make it habitual to 
walk with tho feet somewhat in- 
verted, (i.e, pointing straight 
ahead) the lines on the tennis court 
which was used as a part of tho 
regular play-yard, served hb ad- 
mirable equipment, (as could any 
straight line drawn with chalk, or 
other material). 

Walking on these lines proved to be 
greatly enjoyed and automatically 
brought the desirable inverted posi- 
tion of the foot, 

A tcnchcr singing a song about 
wnlking on the line, quite inci- 
dentally now and again throughout 
the day, invariably attracted three 


or four children at a time, eaoh one 
wanting "a turn" to have the song 
sung to him while walking, 

.. 3. Plantar-flexion appeared to take 

place somewhat, even though shoes 
were on, as the children climbed on 
the round rungs of the jungle gym, 
B. Activities for the pelvis. 

X. As children play, they often 
"squat" or kneel. It was observed 
that the squatting, which they do 
with heels aB well as the front part 
of the feet on the ground, throws 
the pelvis into good position. 
Hence when children played build- 
ing blocks, digging in the ground or 
sand, and so on, they were encour- 
aged individually to "sit on their 
feet" instead of their knees. 

2. To develop the large buttock 
muscles (or gluteals). 

a. A little low fence onto which the 
child could lean forward and sup- 
port himself was added to tho 
nursery school equipment. Be- 
hind it a ball was suspended from 
the horizontal bar, so that the 
child, leaning forward support- 
ing himself on the fence, could 
kick out backward, bringing the 
gluteal group into play. 

The teacher would aing about 
kicking "your foot way back at 
the ball," helping to attract 
attention to this typo of activity. 

3. To stretch hamBtringe ot develop 
quadriceps, 

a, Talking or singing about dogB 
invariably would bring dramatic 
play in wake. Children would 
go down on hands and knees, 
barking and crawling about. 

It was a simple thing to ask then, 
if dogs walked on their knees or 
their feet. A picture was shown. 
"Oh," said a child, "They walk 
on their feet," and down he 
went, not on knees this time, but 
on hands and feet. Further en- 
couragement from time to time 
to keep knees Btr [lighter was 
given, and although perfectly 
Bt -flight knees wore not achieved 
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frequently, yet they continued 
to move in the right direction, 
for extension. 

b. Often children pick up things 
from tho ground* “Can you pick 
them up while your legs stay 
straight?' 1 (bccauso of postural 
objectives) came to bo a chal- 
lenge, so much so that one day a 
child at music time around the 
piano, demanded to play picking 
up rocks with straight legs. 
Thus both as picking up hap- 
pened actually in their play and 
as they dramatized it, tho chil- 
dren were having opportunities 
for goad extension of ham- 
strings, 

o, The muscles at tho front of tho 
thigh (tho quadriceps) camo in 
automatically for much exercise 
as the children used tricycles, or 
jumped on the jumping boards, 
climbed up and Jumped down off 
tho low platforms and boxes or 
climbed on tho jungle gym, 

C. To develop muscles of tho trunk. 

1. To develop abdominals. 

One day a lady bug was seen on its 
back, kicking ita legs. Tho chil- 
dren were greatly interested. 
One child got down onto the 
floor and dramatized tho bug’s 
kicking. "I'm the bug kick- 
ing," ho said, 

The teacher immediately fitted 
a song to the activity. A rug 
was laid on the ground. Sovcral 
became bugs, kicking in the air. 
Thereafter, whenever the song 
about tho bug wqb Hung, cither 
outside under the trees or inside 
at “music time," children would 
navigate to the singer, and begin 
this activity. 

The teacher encouraged that 
legs stay high enough to be at 
right angles to the body bo that 
tho lower back automatically re- 
mained touching tho floor. 

b. The barrel in the yard was dra- 
matized also by Bcvernl children. 


With just a few suggestions, this 
turned into rolling from side to 
eidCj with knees clasped in 
rhythm to a song sung to thofie 
children who at the moment felt 
liko entering in. 

2. Toward the end of the experiment 
a boat won introduced, on which 
tho oars were fastened to the sides 
with ordinary door springs, so that 
there was resistance mot both in 
pulling back and pushing forward, 
excellent for the shoulder and trunk 
muscles. 

3. As the children made use of a low 
board swing, it was found that use 
of all trunk muscles took place, es- 
pecially the abdominaJa. 

4. Climbing on the jungle gym ap- 
peared good for all trunk muscle-a — 
os well as for the pelvic groups and 
for development of feet. 

All through, hanging on tho bar, proved 
of interest, and was considered good for 
general stretching and relaxation, 

Again, it must bo stressed that in none 
of tho above was there lining up of the chil- 
dren and putting them through the paces. 
This will ho alearly seen as examples are 
read in the concluding section of this paper, 
as outcomes are described. 

Means of accenting the use of 
equipment and of encouraging sponta- 
neous activities in order to carry out 
the posture objectives, were found 
effective oa follows: 

1. Songs to attract the children to pieces 
of apparatus by directing their atten- 
tion to them. 

2. Introducing into music period, flongs 
for dramatization which Automatically 
— or with very limited suggestion 
brought fortli developmental use of 
muscle groups. 

3. Having apparatus interestingly ar- 
ranged, and differently arranged from 
time to time to attract attention. 

4. Shifting or moving apparatus while 
children were around to Tuouh interest 
and bunco call forth uhp. 
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Not being a set program, part of the 
carrying out involved a means of 
checking each day those children who 
participated at one time or another 
during the morning in the activities 
for posture development. A check 
list was therefore posted for this 
purpose. Its checking each day as- 
sured the teacher’s being able to 
determine which children would be 
needing more stimulation and en- 
couragement to enter in. 

OUTCOMES FOR THE FIRST FOUR MONTHS 
OF THE EXPERIMENT 

1. As will be recalled, the first aim 
of the experiment was to set up, or 
emphasize activities which would bring 
into play correctly certain muscle 
groups important for posture develop- 
ment in a way that could be carried 
on by nursery school teachers, with no 
particular posture training, under the 
occasional direction of an orthopedist. 

Whether or not the work was fitting 
in with this aim has been carefully 
watched, The director of the nursery 
school, two full-time teachers and 
nine student-teachers have been carry- 
ing on the work with occasional direc- 
tion horn the orthopedist. None of 
these teachers had any training in 
Buck work, yet none of them found it 
difficult to cany it on in & way that 
seemed correct as checked by the 
orthopedist. 

This then, would Beem to indicate 
that such a program is feasible (ot the 
average teacher under occasional 
expert direction, 

2, A second aim was to have the 
posture program adapted to the age 
Interests and capacities of children 
between two and five. 


In regard to a fitting in with capaci- 
ties first, the fact that all the 36 
children enrolled in the nursery school 
were able to enter into the activities 
independently without any adult as- 
sistance and without any apparent 
feeling of strain or insecurity, indicated 
that there was nothing too difficult or 
beyond their capacities in the program. 

As to whether or not the program 
fitted in with their Interests, the great- 
est surprise came here. Tremendous 
interest was shown. A teacher would 
sing a song, for instance, about '‘Walk- 
ing on the line" when she caught sight 
of a single child in the vicinity of one 
of the lines on the tennis court which 
served as a part of the nursery school 
playground. In response, not only 
would the child already near the lino 
enter in, but others in addition would 
come running to join the line walkers. 
Or if the teacheT would sing about one 
child kicking backward (for buttock 
group development), or about one 
walking up the board (heel cord and 
ham-string stretch), along would come 
others demanding "a turn to o, M Or 
the mere sight of rugs being spread 
on the ground, would bring half a 
dozen or more ohildren running "to 
kick like bugs" (abdominals) while 
still others would demand turns here 
also. And so on, with each single one 
of the activities within this program. 

According to the caTeful check list 
kept, out of the 36 children, 34 entered 
In euery single day voluntarily. Two 
children only needed direct suggestion 
or a bit of urging. From this it can 
be seen that interest all through was 
high, 

Examples of activities, jotted down 
as the incidents were observed, during 
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the lost two weeka of the semester 
follow to illustrate the sort of responses 
the children made to indicate the in- 
terest they were taking in activities 
for posture development, 

5-24-35: Morion (3/10) 1 ib walking on the 
tennis court carrying her doll. 
The tcaahcr, seeing that she is near 
the line and not engaged in any 
purposeful activity, starts to sing, 
“let us walk on the line, eio," 
Marion smiles, and starts line- 
walking. Hearing the song, Jock 
(4/10), Peggy (4/6), Prenty (4/0) 
and Kingsley (3/11) oome running. 
They start to walk lines. Kings- 
ley beams, “I'm doing it too.'* 
This goes on for about five min- 
utes. 

5-20-35: Marion notioes that the boards of 
the wooden floor ineide the houeo 
“make lines." She Btarts to walk 
along them, becomes engrossed in 
so doing. Smiles at another child, 
“Pm walking on the line jn hero,” 
5-20-35 ; Druoilla (3/Q) found that she could 
walk along a six-inch board in the 
yard. She called to Roberta (3/0) 
that she was walking on a new line. 
Roberta joined her. 

Notice that in the three instances 
cited above, the teacher suggested 
the activity in the first only (and then 
merely by singing a Bong), while in the 
other two instances the children them- 
Belves initiated and carried on, 

Note too, that in the second and 
third instances the children adapted 
other equipment (not the lines on the 
court which the teacher had sug- 
gested), thus truly incorporating into 
their living the exercising of these 
particular muscle groups, 

1 (3/10) indicates the child's ago, c.p. 

reads as 3 years, Ion monlliB, (4/0) ns 4 
years, zero months, etc. 


5- 23-35: Jackie (2/0) was near the appa- 

ratus for “kicking back at the 
ball," The teacher nearby 
started to sing, “Jackie is kicking 
way back at tho ball, etc." Jackie 
at this leans over tho fence and 
begina kicking back. Several 
other children come running for 
turns when Jackie is through, 

6- 24^35: Thennne (2/6) and Beverly (3/0) 

are running about together. Tltc- 
annooatchcfl sight of tho apparatus 
for kicking bock. She runs to it. 
“Lot's do tho funny trick," she 
says, She and Beverly then take 
turns doing it, each having about 
three turns at it. 

5-30-35; George (4/1) and Linda (4/0) have 
cl imbed high upon thcjunglogym. 
GeoTgo suggests that they do ft 
“[unny trick 11 up there, They 
bend aver one of the rungs, and kick 
back, repeating in their own in- 
ventive way, the movement done 
over tho fence for the buttock 
group- 

5- 21-36: Kim (23 months) and Nancy R 

(2/fl) and Nancy Y (2/0) take luma 
walking “Up tho board" as tho 
teacher plays on a lit llo wooden 
flute, the tune that by now has 
become, familiar a* Binging about 
going ll up, up, up, up tho board." 
An hour later, Nancy comes by 
herself, takcB a running start, and 
laughing Iho while, runs up the 
board. Sho repeats this five times 
in succession, 

6- 22^36: A group of six arc gathered around 

tho piano. The teacher Bings a 
song about “How wow Doggia 
walks around.” Down onto the 
floor go all aix children, on hands 
and feet, dramatizing tho dog's 
walking, and incidonlly Btrelching 
hamstrings. 

6-23-36: A rug has been spread outsida on 
the ground under an olive tree'? 
shade. The teacher flings about 
“Kick your heels in the air, like 
a great big bug,” Marjorie (3/0) 
nearby hearB the song. She comes 
over with, “I ho a hug, only a 
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little bug— a little red lady bug, 
I kick like he do when he on his 
back." Soon Barbara (3/3) f Dru- 
cilla (3/0) and Janet 3/0) join. 
Later Marjorie returne, after the 
teacher is no longOT there, She 
laugha, "I kick again, 11 Roberta 
hears, and silently comes and lice 
down beside her, Jaokie follows, 
and The an no, Thero are the four 
of thm, kteking UkcbugB, without 
over having had suggestion to do 
so at the moment from any adult. 

The above instances could be multi- 
plied many times oven, but it is felt 
that those cited are sufficient to show 
the interest and the eagerness and 
delight evidenced by the children in 
carrying on posture activities in an 
informal, nondidaetic way. 


CONCLUDING STATEMENT 

An experiment was undertaken to 
incorporate a posture program freely 
into the daily activities of a nursery 
school, without set forms or times for 
the work. Equipment already in the 
nursery school was utilized and a few 
very inexpensive and simple additions 
or changes were made. Activities 
already current in the nursery school 
were utilized or encouraged in Blightly 
modified form so as to fit in with 
postural needs. Development of spe- 
cific muscle groups were aimed at 
throughout, 

Broadoaks School of Education 
Whittier College, California 



Children’s Feeding Problems in Relation 
To the Food Aversions in the Family 

Dorothea McCartut 

Fordhatri University 


PROBLEM 

A LTHOUGH the fundamental 
/-\ importance of psychological 
fnctora in feeding problems ia 
quite generally emphasized in tho 
literature, a rather careful search has 
failed to reveal any studies presenting 
data on possible causative psycho- 
logical factors. Most of the psycho- 
logical causes to which feeding prob- 
lems are attributed are inferred from 
successful remedial training measures. 
Practically no quantitative data seem 
to be available on the problem in the 
home situation or on the influence of 
the food habits and attitudes of others 
in the household on the feeding habits 
of the child. 

Tho present study waa undertaken 
to investigate the food preferences and 
aversions of a group of young children, 
and to determine their relationships 
to food aversions among members of 
their families. In an attempt to throw 
light on some of the psychological 
factors underlying children’s feeding 
problems attention has been devoted 
to: 1) the kinds of food offered to a 
group of feeding problem cases and to 
a Bimilar group of normal eaters; 2) 
the kinds of food moat frequently 
liked, disliked and refused by each 
group and the frequencies of these 


attitudes in each group; 3) the rela- 
tion between age and altitude toward 
food; 4) tho frequency or identical 
child and fondly food dislikes; and 5) 
frequencies of identical child-parent 
and of identical child-sibling food 
aversions. 

Subjects 

The subjects were 48 children be- 
tween the ages of two years no months 
and seven years six months. Tho 
mean age of the group was 52,8 
months. All of tho children were 
either enrolled in the nursery school 
at tho University of Georgia at the 
time of the study, or had previously 
attended the nursery school, or were 
the siblings of present or former mem- 
bers of tho nursery Bchool group. 
The subjects represent a highly 
selected group, coming almost entirely 
from professional and upper-class busi- 
ness homes, The 48 children came 
from 34 different families, there being 
3 from one family and nine pairs of 
siblings. Twenty-one were hoys and 
27 were girls. 

Fourteen of these children consti- 
tuted a "feeding problem group," 
cither because they were ho classified 
by their mothers, or because of the 
prominence of feeding problems in 
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the histories of the cases as known to 
the nursery school. This is not an 
unduly high proportion of the total 
group to present feeding problems at 
these ages as judged by the reports of 
Madny (3), who found 40 per cent, 
and Aldrich (1) who found 16 per cent 
of similar groups presenting such 
problems. In the feeding problem 
group there were 0 boys and 8 girls 
who averaged 68.0 months of age. 
The remaining 34 cases, 16 boys 
and 10 girls, averaging 60.4 months 
of age constituted the non-feeding 
problem group. 

Method 

The data for this study were secured 
by interviewing the mothers to deter- 
mine whether the children liked, were 
indifferent to, disliked but ate, refused, 
or were not offered each of 72 foods. 
The mothers were also asked with 
regard to each food whether any 
members of the immediate household 
disliked or refused it. Excellent co- 
operation was secured from all infor- 
mants, 

The 72 foods considered represented 
an arbitrary sampling of foods com- 
monly served in the locality, and 
necessarily included some items pecul- 
iar to the Southern diet. Tho major 
groups of foods with the number of 
items in each group were: — breads 6, 
cereals 0, desserts (exclusive of fruits) 
7, eggs 6, fruits 14, meats (including 
fish) 7, dairy products (exclusive of 
eggs) 6, and vegetables (including 
rice and macaroni served as vegetables) 
23. Meats were not listed according 
to different methods of preparation, 
and only one entry was made for fish. 
Eggs, however, wore listed according 


to five methods of preparation, and 
some of the commoner fruits were 
listed both raw and cooked. While 
this may have tended to weight certain 
foods too heavily, and others may have 
received inadequate weight, it does not 
affect comparisons of the two groups of 
subjects. 

RESULTS 

A. Feeding practices. Of the 72 
foods'listed, on the average 86 per cent 
were offered to the total group, 84 per 
cent to the non-feeding problem group 
and 88 per cent to the feeding problem 
group, The tendency for the feeding 
problem group to be offered a slightly 
greater variety of foods than the non- 
problem gfroup appears in the cereal, 
and dessert categories and was espe- 
cially marked in the case of the dairy 
foods. Wide individual variations 
were found in the feeding practices, 
some children being offered all, and 
some only 40 per cent of the foods 
listed. As would be expected, there 
was a noticeable tendency for the 
younger children to be offered less 
variety than the older children, the 
rank order correlations between age 
and percentage of listed foods offered 
being .03 for the entire group, .06 for 
the non-feeding problem group, and 
.67 for the feeding problem group. 
This appears to be due chiefly to the 
tendency to omit meats and raw fruits 
from the diets of the younger children. 

A qualitative consideration of the 
feeding practices as indicated by the 
kinds of foods offered to markedly 
different percentages of the feeding 
problem and non-feeding problem 
groups seems to indicate a tendonoy 
to allow the problem group more 
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carbohydrates, particularly biscuits, 
white bread, grits, macaroni, cake, 
candy and pastry aa well as more 
meats, especially lamb and pork. 
Parallel with this may be noted the 
less frequent offering of several fruits 
generally considered to be more laxa- 
tive, but the frequent use of bran, 
probably as a corrective. Striking 
contrasts which appear between the 
two groups regarding chocolate-milk 
and buttermilk are possibly indicative 
of efforts on the part of the mothers to 
tempt the children in the problem 
group to drink milk in some other form 
when difficulties were encountered 

TABLE 1 


Mean number of items tft each altitude 
category 



HOH- 
P AOULTM 

a roup 

7AOBLIU 

GROUP 

ALL 

Like 

60.2 

38-8 

47.7 

Indifferent 

6.7 

12.0 

8.6 

DiBlike 

1.0 

3. B 

2.2 

Refuse 

1.7 

6.0 | 

2.6 

Not offered 

12.0 

9.0 1 

11.0 


with plain milk. It is also possible 
that the children who have known 
chocolate-milk aro Icbs satisfied by 
ordinary milk. 

B, Attitudes toward foods. For each 
child the numbers of items which ho 
liked, was indifferent to, disliked or 
refused were determined. The num- 
ber of liked items os reported by the 
mothers ranged from 9 to 68 out of a 
possible 72 with a mean of 47.7. 
(See table 1.) The number of indiffer- 
ents for individual children ranged 
from 0 to 61 (mean 8,5) with only the 
one extreme case above 19. Dislikes 
and refusals were relatively infrequent 


for all children. The number of dis- 
likes ranged from 0 to 9 with a mean of 
2.2 and the refusals from 0 to 20 with 
a mean of 2.0. 

The first two columns of tables 1 
and 2 indicate sharp contrasts between 
the two groups of children In all four 
of the attitude categories. The non- 
problem group liked 83 pcT cent while 
the problem group liked only 60 per 
cent of the offered foods, The prob- 
lem group was indifferent to 20 per 
cent or the offered foods, this being 
nearly twice ns great a proportion of 
indifference a a among the non-problem 
cases. The same tendency is to be 


TABLE 2 

Percentage of offend item* in each attitude 
category 



KOK* 

PROBLEM 

QBOIJP 

PHORL1U 

GROUP 

4.LL 

Like 

83 

60 

78 

Indifferent 

11 

20 

H 

Dialikd 

3 

6 

4 

Refuse 

3 

S 1 

4 


noted among the dislikes and refusals, 
there being twice as many dislikes, 
and nearly three times as many refusals 
on the average in the problem group 
as in the non-problem group. 

Table 1 indicates that there is 
practically a one-to-one relationship 
between the number of items disliked 
but eaten and the number of refusals 
in the non-problem group, while in the 
feeding problem group there were 
almost half again as many items re- 
fused as were eaten although they were 
disliked. Identification of individual 
cases presenting marked excesses of 
refusals over dislikes revealed cases 
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in. which there was poor discipline in 
the home and where the child Tilled 
Tather than the parent in a variety of 
situations. This manifestation in the 
feeding situation is perhaps only one 
symptom of inappropriate disciplinary 
methods on the part of the parents of 
children in the problem group. 

The relative popularity of the vari- 
ous food groups may be seen in table 3 
which shows the percentages of offered 
items in each attitude category by 
food groups. For the combined 
groupB of children, cereals, eggs and 
vegetables were the least liked food 


group. Five of these reversals wore 
differences of less than 5 per cent, 
Most of the differences in favor of the 
non-problem group were appreciable, 
and even with the small numbers of 
cases involved here, are probably 
significant, many exceeding 20 per 
cent and several of them being os great 
as 60 or 60 per cent. 

The individual items again show 
clear differentiation between the two 
groups in the percentages of children 
in each group who are indifferent to 
them, there being much more indiffer- 
ence among the problem children 


TABLE 3 


Percentage of offered itema in each attitude category by food groups 



Liza 

INDIFFXHINT 

DISLIKE 

BEFU8R 

NP 

FP 

All 

NP 

FP 

Ail 

BB 

El 


NP 

FP 

Ail 

BreadB 


64 

80 

n 

33 

n 

1 



n 

1 

1 

Cereals, 


68 


19 


u 




3 

11 

6 

DeBBerta. 


68 


n 


Kffl 


7 


1 

6 

2 

Egga 




o 

16 

18 


2 

1 

7 

22 

11 

Fruit# 




19 

16 



2 

1 

1 

6 

2 

Meats 

CO 

73 


El 

i 21 



0 


n 

5 

2 

Dairy Fooda 

80 

74 


3 

13 



10 


H 

3 

4 

Vegetables 

76 

03 

71 

16 

19 

17 

6 

8 

0 

4 

10 

6 


groups while fruits were most liked, 
followed closely by meats, desserts 
and dairy foods, Inspection of the 
percentages falling in each attitude 
category for the two groups for each 
food item did not reveal any possible 
generalization regarding differences be- 
tween the two groups in the kinds of 
food preferred. 

A marked tendency toward fewer 
likes and more dislikes in the problem 
group appears on almost all food items 
listed. All but nine items were liked 
by a greater percentage of the non- 
problem group than of the problem 


Reversals in this trend occur on eleven 
of the seventy- two items. The dis- 
likes and refusals, as already indicated, 
were infrequent and scattered in both 
groups. In all but 12 of the 72 items, 
however, dislikes were more frequent 
among the problem children. In the 
refusal category, only 8 items showed 
reversals of the general tendency 
toward more refusals among the 
problem group. 

C. Relationships of attitudes to age. 
Rank order correlations computed 
between age and the percentage of 
offered items falling in each of the 
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attitude categories are shown in table 
4. For the group as a whole there 
appears to be a growing indifference to 
foods with increase In ago (rho = .52) 
possibly indicative of a general dulling 
of appetite or of a tendency for older 
children to express their indifference 
toward food more freely, There are 
low negative correlations between age 
and the percentages of offered foods 
that are liked, disliked and refused by 
the group as a whole. The 4 correla- 
tions considered together seem to 
indicate a tendency away from strong 
preferences and strong aversions with 
increase in age, and a growing indiffer- 

TABLE 4 


Rank order correlations between age and 
altitudes toward $ ood 


fib cbnt op ojtefid 
IT tMfl THAT AH® 

WON- 
PROBL1U 
OROCTP | 

PKOBLlJ 

GROUP 

ALL 

Liked 

-.10 

-.51 

-.22 

Indifferent. 

.32 

.81 

.62 

Disliked .... 

— .14 

-.07 

-.10 

RcfuBcd.. 

-.02 

-.31 

-.11 


ence toward food in general. These 
trends arc more striking in the feeding 
problem group where a correlation of 
.81 is found between indifference and 
age as compared with only .32 for the 
non-problem group. For the problem 
group, the negative correlation be- 
tween percentage of liked items and 
age is much more marked (rho = 
— .51) than in the non-problem group 
where it is only —.10, For refusals, 
the correlations are —.31 and — ,02 for 
the two groups respectively. It can- 
not bo determined from the data at 
hand whether the cumulative physio- 
logical effect of the types of feeding 
practices prevalent in the problem 
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group noted above might result in this 
growing attitude of indifference, but 
investigation of this matter from the 
physiological point of view should 
prove fruitful. 

D. Relatio?i of child* s fooxl aversions 
to aversions in the family. It is fre- 
quently implied, particularly in the 
clinical literature, that children's food 
dislikes have their origin in the exam- 
ple and suggestion of other members 
of the family, especially those of 
parents and of older siblings. Those 
implications are usually based on the 
generally admitted power of suggestion 
and example, and on tho citation of 
isolated instances of identical dislikes 
among members of the same family. 
While the data of the present study 
are rather meagre, they offer some 
suggestive evidence on tho frequency 
of identical food dislikes on the part of 
children and members of their families, 
particularly on the relative frequencies 
of identical child-parent and of identi- 
cal child-sibling food aversions. 

Because of the small number of 
dislikes and refusals throughout tho 
data, these two categories have been 
combined for purposes of this analysis, 
tho results of which aro shown in 
tablo 5. It appears that the mean 
number of dislikes plus refusals among 
tho feeding problem cases is over twice 
os great as among tho non-problem 
cases. It will be seen, however, that 
there are on the average slightly fewer 
dislikes and refusals among members 
of the families of the feeding problem 
group than in the families of the non- 
probiem group. This difference, while 
not large, Is interesting in that it is 
in the reverse of the direction that 
would be expected If example of others 
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were the principal cause of food dis- 
likes in the problem group. The 
problem group then, is not charac- 
terized by poorer eating habits in the 
family as measured by the number of 
aversions here revealed. 

It may also bo seen from table 5 that 
the dislike of a certain food by some 
member of the family is apparently a 
rather frequent reason for its not being 
offered to the child. There is a 


in order to tempt the children who 
have poor appetites, or perhaps they 
more frequently allow substitutions 
for disliked foods. 

In the feeding problem group 47 
per cent of the foods disliked or refused 
by some member of the family, but 
which were offered to the child, were 
also disliked or refused by him. The 
corresponding percentage for the non- 
problem group 19 only 27. Children 


TABLE 6 


Various relationships between child and family food aversion* 



NON- 
p it cm leu 
anoup 

PHOHLBU 

anoup 

ALL 

Mean number dislikes plus refusals per ahild 

3.3 

8.4 

4.8 

Mean number family dislikes plus refusals per child 

7.2 

0.4 

7.0 

Per cent of itomB D or E by family not offered child 

32 

17 

28 

Per cent of items D or R by family but offered child 




Which are also D or R by child. 

27 

47 

33 

To which child is indifferent.. 

10 

16 

15 

Which child likes , ' 

57 

38 

52 

Per cent of itome D or It by child which are: 




Also D or R by someone in family 

41 

30 

36 

Not D or R by anyone in family 

59 

70 

05 

Per cent of itemB which child D or R in common with someone 
in the family that are in common with: 




Adults but not with sibB (only children omitted) 

27 

21 

24 

Bibs but not with adults (only children omitted) 

73 

70 

70 

Per cent of items which child likes which are D or R by someone 




in the family 

6 

5 

6 





tendency for those items not offered to 
parallel the mother's dislikes more 
closely than those of the father or sib- 
lings This tendency to fail to offer 
children foods which are disliked by 
someone in the family is nearly twice 
as great among the non-feeding prob- 
lem cases as among the feeding problem 
cases. This may indicate that mothers 
of the problem cases are more con- 
cerned about the diets of their children, 
or take greater pains to offer variety 


in the feeding problem group liked only 
38 per cent of the offered items to 
which some member of the family 
had an aversion, while those in the 
non-problem group liked 57 per cent 
of such items. It would seem from 
these comparisons that family food 
aversions probably have a rather 
strong influence, and that they are 
more likely to have an adverse influ- 
ence on the eating habits of children 
in the problem group. The two groups 
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were indifferent to about the same 
percentage (15 per cent) of the items 
disliked or refused by others in the 
family- It would bo interesting to 
know how many of these so-called 
indifferences are the beginnings of real 
aversions, and to what extent the 
failure to like these items is deter- 
mined by the unfavorable attitude of 
others toward them. The group as a 
whole liked about one-half of the 
offered foods disliked by someone in 
the family, disliked or refused about 
one- third of them, and were indifferent 
to the remainder. 

A further analysis of these data was 
undertaken using the total number of 
child dislikes plus refusals as 100 
per cent instead of the number of 
family aversions as in the above 
analysis, This treatment revealed 
that in the problem group 30 per cent 
of the child's food aversions are paral- 
lelled by identical aversions on the 
part of some member of the family, 
while the corresponding percentage 
for the non-problem group was 41. 
In the problem group, 70 per cent of 
the items disliked by the children were 
not accompanied by similar aversions 
in the family, whilo only 69 per cent 
of the items were not so accompanied 
in the non-problem group. These 
figures indicate that children in the 
problem group had more dislikes and 
refusals that were unique or peculiar 
to them, and which were not attrib- 
utable to the attitudes of others in 
the family, than did those in the non- 
problem group. Considering the 
combined groups, it appears that 
about one-third of the children's food 
aversions are identical with, and may 
conceivably bo due to, those of some- 


one in the family, and that two-thirds 
of them must bo attributed to other 
factors than the example of the eating 
habits of members of the family. 

Another question of interest in this 
analysis is whether children are more 
likely to be influenced in their food 
preferences and aversions by their 
parents and other adults in the house- 
hold or by their siblings. Since about 
one-thii*d of each group were only 
children or had only infant siblings, 
and hence could not have any identical 
child-sibling food aversions, those cases 
were omitted in this analysis. For 
the remaining cases it wan found, as 
shown in table 5, that only 24 per cent 
of the items which the child dislikes 
in common with some member of the 
family are identical with the dislikes 
of adults only, and that 76 per cent of 
them are identical with the aversions 
of siblings. The proportions of identi- 
cal child-adult and identical child- 
sibling aversions are about equal in the 
two groups of subjects. These data 
indicate a rather marked tendency for 
children to be influenced in their 
attitudes toward food more strongly 
by other children than by adults in 
the family. 

This finding of tnoro frequent identi- 
cal food dislikes among siblings than 
between child nnd adult members of 
the same household is in harmony with 
the finding of Jones (2) that social 
imitation is most effective among 
individuals of similar ages. It ia 
probably also one of the major reasons 
for the rather uniformly high degree of 
success of nursery schools in dealing 
with feeding problems, since they 
represent a situation in which oppor- 
tunity for favorable example in eating 
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habits is afforded from other children 
of similar age. 

SUMMARY 

While the following conclusions hold 
only within the admitted limitations 
of this study, they may be summarized 
here as suggestive trends evidenced 
by the above analyses. 

1. The feeding practices in the group 
of feeding problem cases differed 
strikingly from those in the non- 
feeding problem cases, the former 
receiving greater variety of foods and 
being offered many of the carbohydrate 
foodB in larger percentages of cases 
than the latter. Parallel with this is 
the more restricted use of eggs and of 
fruits in the feeding problem group, 
the latter usually being considered 
more laxative and more stimulating 
to the appetite. 

2, The problem group showed a 
much lower percentage of liked foods, 
and a much higher percentage of foods 
to which they were indifferent and 
which they disliked or refused than 
did the non-problem group. These 
differences in attitude in the two 


groups appeared not only for the 
total list and for the major food cate- 
gories, but on an overwhelming major- 
ity of individual food items as well. 

3. No significant generalization 
seems possible regarding the kinds of 
food preferred by the two groups. 

4, Correlations with age indicate a 
growing indifference to food in general 
and a tendency away from strong 
likes and strong aversions with in- 
crease in age, this trend being much 
more evident in the problem group 
than in the non-problem group, 

6. Pood aversions on the part of 
members of the family are associated 
with about 35 per cent of children's 
food aversions. The problem group 
showed greater similarity to the atti- 
tudes of others than the non-problem 
group although they had no more 
unfavorable example set them. In 
addition they had a larger number of 
aversions that were unique or peculiar 
to them. 

6. There was a much higher per- 
centage of identical food aversions 
among siblings than between children 
and parents in both groups. 
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A Research in Adolescence 

The Social World of the Adolescent 1 

Hedley 9. Dimock 
George Williams College , Chicago 


W E REPOET in this article 
an attempt to understand the 
social life and development 
of the boy as he passes from pre- 
puberty to post-pubescence by study- 
ing the activities in which he engages 
at successive age levels from, twelve 
to sixteen. An objective picture of 
the adolescent's social world was 
secured by enumerating the things 
he actually does and analyzing the 
amount of time devoted to them. 
This procedure is definitely limited in 
its possibilities, of course. It needB 
to bo supplemented by the kind of 
information which will illuminate the 
inner world of the adolescent; his 
attitudes, motives and desires, his 
ambitions and frustrations, his con- 
flicts, doubts, and worries. 

It is possible, however, to learn 
something about the characteristic 
development of the boy during ado- 
lescence by observing and recording 
in systematic fashion what he does 
and the amount of time he devotes to 
the various types of activity which 

1 This is the second article in a series, the 
first of which appeared in the September 
ibbuc of Ctild Development. The major 
characteristics of this study of two hundred 
adolescent boys nro outlined in the preced- 
ing article. 


enter into his course of living. What 
a person actually docs is certainly an 
essential part of his life as well as the 
motives of his conduct or the woy ho 
thinks or feels about whnt he does. 
Wo take it for granted that the six- 
tccn-yenr-old-boy, in comparison with 
the twelve-year-old, sleeps less, studies 
more, and is more likely to do some 
remunerative work in his out-of-echool 
hours . If wo kn ow in a f airly accurate 
fashion all of the things which the 
boy does at sixteen and the amount 
of time they occupy and then com- 
pared these facts with those for the 
pre-pubcscent boy, we would hnvo an 
objective and enlightening— even 
though crude— index of whnt takes 
place in the maturing of the adoles- 
cent. We at least would know more 
definitely what phases of tho wider 
community environment impinge 
most directly and most frequently 
upon the growing boy, Changes in 
the individual should also be regis- 
tered or reflected in the changes in 
his overt behavior. 

Through a procedure to be de- 
scribed more fully Inter we were able 
to secure a limc-actiinltj analysis for 
tho boys in the study. A complete 
account of everything dune from 
morning until night, with the amount 
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of time devoted to each activity for 
a period of a week, was secured an- 
nually from each of the two-hundred 
boys. The resulting data, after being 
classified; compiled, and analyzed, 
furnish a sketchy outline of the social 
life and world of the adolescent boy 
at successive ages, as reflected in his 
overt activities. 

More specifically, the questions 
which material in this chapter help 
to answer on a factual basis include 
the following: (1) How does the 
adolescent boy spend his time in the 
current community? What consti- 
tutes a typical week for boya at the 
various ages from twelve to sixteen? 
How is their time divided among 
recreational, school, work, and club 
activities? (2) What does the dis- 
tribution of time devoted to the vari- 
ous activities reveal about the boy's 
social world and development? (3) 
What are the most important changes 
in activities and experiences from pre- 
pubcscenco to post-pubeacence os in- 
dicated by changes in the disposition 
of time? Does the older adolescent 
boy spend less, or more time in phys- 
ical play, club activities, reading, 
study, amusements, etc.? (4) At 
what age do the most marked changes 
in social activities as registered in the 
amount of time devoted to them seem 
to take place? (6) Is there an over- 
crowding of the time of the adolescent 
boy and an overlapping of the agencies 
which seek his leisure-time loyalty? 

TECHNIQUE 0 E THE TIME- ACTIVITY 
ANALYSIS 

The technique employed for secur- 
ing the desired information was a com- 
bination questionnaire — interview. 


Some studies had used a question- 
naire schedule on which the subjects 
recorded their activities daily for a 
period of a week. We doubted the 
desirability of UBing this device, as a 
more adequate control of the reporting 
process seemed essential for our pur- 
pose. It would have been desirable 
to have the boys report daily to the 
field workers and fill out a schedule 
for the preceding twenty-four hours, 
but this was impracticable. 

The procedure finally adopted and 
utilized throughout the study was os 
follows. The field workers secured 
from each boy in the study through 
an interview, on a carefully prepared 
schedule, a complete record of: (1) 
all of the things done by the boy 
each day for a week from rising until 
retiring; (2) the amount of time spent 
in each activity; (3) the persons with 
whom he engaged in each of these 
activities; and (4) a list of the boys 
he knew best ranked in the order of 
his preference for them. This com- 
panionship material provides the basic 
data for articles to appear later, 

A great deal of thought and prepa- 
ration was required on the part of the 
field workers to motivate the inter- 
view so that the boys would respond 
with the fullest confidence, coopera- 
tion, and frankness. In the course of 
the three years, in which approxi- 
mately six hundred interviews took 
place, very little evidence of irrespon- 
sible or uncooperative attitudes was 
discernible. 

The difficulty of the boy being able 
to recall his activities for an entire 
week with accuracy and complete- 
ness was fully recognized, Two sys- 
tems of securing the report from the 
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boys were tried out in order to deter- 
mine the better procedure. In the first 
one, the boy was requested to start a 
week back and report his activities 
daily lor the intervening period. In 
the second plan, the boy started with 
the activities of the preceding day, or 
the same day if the interview took 
place at night, and worked backward 
day by day. The second procedure 
was distinctly superior in the judg- 
ment of the interviewers and their 
opinion was supported by a compara- 
tive study of the filled-in schedules. 
When the first procedure was used 
the boys had considerable difficulty 
in recalling with accuracy and detail 
the activities of the earlier days in the 
week period. Consequently the rec- 
ords for these days tended to be more 
fragmentary. When the procedure 
was reversed, the more recent ex- 
periences of the boys were readily 
recalled and these tended to stimu- 
late the recall of activities of the 
preceding day. 

A few additional comments about 
the interview technique may help to 
answer some of the questions which 
readers ate likely to raise. The inter- 
viewer recorded the information him- 
self, partly for purposes of legibility, 
uniformity, and economy of time, but 
more particularly to be able to control 
inconspicuously the completeness and 
consistency of the report. The inter- 
viewer also attempted to get a check 
on the typicalness of the week re- 
ported. For example, if the boy 
reported attending two movies in the 
week a question as to whether this 
was the usual thing or not would 
secure an answer that would help to 
correct any marked discrepancies from 


the customary activity. Immedi- 
ately after the interview, which usu- 
ally occupied more than an hour, 
the interviewer recorded on a part of 
the schedule provided for this particu- 
lar purpose his judgment about: (1) 
tho accuracy of the information re- 
ceived; (2) the typicalness of the 
week reported, and any important 
deviations from the boy's usual pro- 
gram; (3) the boy's reactions to, and 
behavior during the interview; and 
(4) "leads" for further study. This 
additional information was not only 
valuable as part of tho time-activity 
study but contributed some valuable 
material toward the more complete 
case study of each boy. 

These commente on the interview- 
ing and recording procedure arc tho 
more important because the reliability 
of this technique was not determined 
as it would bo for a standardised test. 
There did not seem to be any simple 
way to establish the reliability of 
such an instrument. The depend- 
ability of the data rests largely, there- 
fore, upon the precautions taken to 
secure accurate information and upon 
tho evidence of consistency within 
the material of each interview. An 
additional check-up on reliability is 
tho extent to which the total results 
correspond to observation at points 
where it is most likely to ho trust- 
worthy. For illustration, it is a mat- 
ter of common knowledge that boys 
sleep less os they get older. Tho 
results of the time-activity schedule 
agree so thoroughly with the common- 
sense expectations that they give 
indirect evidence of the reliability of 
the procedure. This kind of evidence 
is precarious of course. Some of tho 
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results run counter to common expec- 
tations but we infer that these find- 
ings are essentially reliable even when 
they contradict common belief, If 
the time-activity schedule is not inter- 
preted as a test but as an inter view 
technique as described, yielding rough 
data, we feel justified in believing that 


to sixteen years are shown* Table 2 
presents the same facts but on the 
basis of per cent of time rather than 
amount of time. A few of the activity 
categories may need to be defined 
before the meaning of the results can 
be most readily grasped. The cate- 
gory reading is used for voluntary 


TABLE 1 


Average hours per week spent in various activities by boys twelvo to sixteen years old 


Activity 

AOfl 

citanoe rnoii 
12 to 15 vna. 

12 1 

13 

U 

u 

16 

Number of boys 

30 

61 

S3 

63 

22 

I: Home activities : 







1. Sleep 

74.1 

72,0 

70.2 

08.7 

00.2 

-4.9 

2. Eating 

8.8 

8.3 

7.4 

7.1 

0.8 

—2.0 

3. Reading 

0.2 

5.4 

0.6 

0.2 

6.0 

-1.2 

4. Entertainment 

5.4 

7.3 

5.5 

■31 

0.5 

1 +1.1 

5. Chores 

2.7 

3.3 

3.4 

mm 

2.5 

-0.2 

6. Routine 


2.0 

2.8 

2.9 

2.8 

1 +0.2 

7. Study 

1.3 

2.5 

2.9 

4.1 

4.8 

+3.5 

8. Miscellaneous 

3.0 

2.6 

2.3 

2.3 

2.0 

-1.0 

II. Community activities: 







1. Classes 

24,1 

24.7 

24.2 

20.6 

26.3 

+2.2 

2. Physical play— participant. , . . 

10.6 

0.0 

7,7 

8.9 

6.7 

-3.8 

3. Travel 


10.1 

10.2 

ii.4 ; 

12.6 

+2.0 

4. Amusements - 

6.8 

6.0 

7.5 

0.8 


-0.8 

6. Work 

3.3 

2.7 

3.0 

4.8 

6.2 

+1.0 

0. Physioo.1 play — spectator 

0.7 

1.2 

1.4 

l- 1 | 

2.0 

+1.3 

7. Club 

2.0 

1*7 

1.6 

0.7 

0.2 

-1.8 

8. Miscellaneous 

7.2 

7.8 

10.2 

9.4 

0.6 

+2.3 

Total. *. 

168.3 

167.0 

167.0 

167.0 

168.0 



the results in general show trends 
which may be relied upon. 

THE ACTIVITY “WOULD OF BOYS TWELVE 
TO SIXTEEN 

Table 1 tells a comprehensive and 
illuminating story. The average 
hours per week spent in various activi- 
ties by boys at each age from twelve 


reading only, as reading done in 
relation to school work is classified 
under study , Entertainment includes 
the things of an amusement nature, 
apart from reading, which are done 
in the home, such as card playing and 
listening to the radio, Riding with 
parents in an automobile is arbitrarily 
included in this category. Under 
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routine wc have included such items 
as dressing and washing. Parties 
paling in physical play is separated 
from being a spectator of sports and 
games in order that these two quite 
different aorta of activities could 
bo studied independently. Under 
amusements were grouped all of the 
extra-home amusements except the 
physical activities which were partic- 
ipated in or watched, Cluh activi- 


music, just chatting, working on a 
hobby interest, etc. Similarly, in 
the community it takes In a variety 
of things, Buch as chatting, visiting, 
attending Sunday school or church, 
etc. 

The facts represented in tables 1 
and 2 and the figures which follow 
throw valuable light on what boys do 
in a typical week at various ages and 
on the major shifts which take place 


TADLE 2 


Percentage of lime per week spent in various activities by boys fiocliw to sixteen years old 


ACTIVITY 


CnAMQR HOM 

12 

13 


15 

10 

IS TO IS TAB 

Sleep 

44.3 

42.0 

42.0 

42.0 

42.3 

-2.0 

Classes 

14.4 

14.7 

14.4 

15.8 

16.8 

+1.4 

Participant in physical play 

0.3 

6.8 

4.0 

4,1 

4.0 

-2.3 

Travel 

5,7 

6.0 

0.1 

0,8 

7.6 

+ 1.8 

Eating 

6.0 

B.O 

4.5 

4.2 

4.3 

-0.7 

Miscellaneous — community 

4.3 

4.0 

0.1 

6.6 

6.7 

+1.4 

Reading 

3.7 

3.3 i 

3,0 1 

3.7 | 

3.0 

-0.7 

Amusement — community 

4.1 

3.5 

4.5 

4.1 

3.0 

-0.6 

Entertainment — home 

3.2 

4.3 | 

3,3 

3.0 | 

3.0 

+0.7 

Work 

2.0 

1.0 

2,3 

2.0 1 

3.1 

+1-1 

Chores 

1.0 

2.0 

2.0 

1.8 

1.6 

-0.1 

Routine . , , . , , 

1.6 

1.7 

1.7 1 

1.7 1 

1.0 

+0.1 

Miscellaneous — homo * 

1.5 

1.5 

1-4 | 

1.4 1 

1.2 

-0.3 

Club . . 

1.6 

1.0 

0.0 

0.4 

0.1 

-1.4 

Study 

0.8 

1.6 

1.7 1 

2.4 ' 

2.9 

+2.1 

Spectator of physical play , * 

0.4 

0.7 

0.8 

0,7 

1.2 

+0.8 








ties were excluded from this category 
chiefly because we wanted to observe 
them oa a distinct kind of leisure-time 
activity. The travel category covers 
all of the time taken in going to and 
coming from school, work, amuse- 
ments, etc. Tho miscellaneous cate- 
gory, both in the home and the com- 
munity lists, really covers everything 
that did not belong in any of tho other 
categories. In the home it includes 
such tilings as; practicing or playing 


in this activity world from the years 
twelve to sixteen. We shall look 
first at the typical activity world of 
the boy at different ago levels as 
revealed by these results. 

Typical Week oj the Twclvc-Year-Old 

Fifty-nine per cent of the twelve- 
year-old boy's week is taken up with 
sleep and classes, leaving considerably 
less than half of the boy's week for 
leisure-time activity. The very smafi 
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amount of time spent in study and in 
club activities may be surprising to 
some. When the time devoted to 
entertainment in the home, to amuse- 
ments outside of the home, and to 
physical play as participant and spec- 
tator are added together we find that 
over twenty-three hours per week are 
utilized for purely recreational pur- 
poses. This just balances nicely the 
amount of time spent in school. If 


nique of the time-activity schedule 
better than any explanation could do. 
The day's schedule which appears 
below is a typical one. It is repro- 
duced just as it appears on the record 
without any editorial polishing except 
the obscuring of names. 

In studying and interpreting these 
findings concerning the activities of 
the boys, a most significant fact Bhould 
not be overlooked or minimized. In 


Sample of a Day's Activity Schedule for Twelve-Year-Old Boy 


Day 

Wednesday 

What did you dot 

With whomt 

7:30- 8:00 

Breakfast — Read Ted Scott — Flying Against 
Time 

Nobody 

8:00- 8:30 

Played football 

Named 8 boys 

8:30-10:16 

ClflBBoa at Sohool 

38 boys and girls 

10:15-10:30 

RcceBB— Played Pom Pom PulUw&y 

Same boys as for football 

10:30—12: 16 

Classes at School 

Same 38 boys and girla 

12:16-12:30 

Walked Home 

Charlie 9. 

12:30- 1:00 

Had Dinner-Read — Beasts of Tarzan 

Mother 

1:00- 1:30 

Played football 

Same 8 boys as above 

1:30-3:30 

Classes at School 

Same 38 boys and girls 

3:30- 4:30 

Played— Chasing a kid who called n‘amea 

I. S. and B. M. 

4:30- 6:00 

Ransaoked two of dad's old desks, getting dips, 
etc. 

Alone 

6:00- 6:30 

Supper 

Mother, dad, two brothers, 
16 and 19, two sisters, 20 
and 7 

6:30- 7:00 

Read — On the Trail of Washington 

Alone 

7:00- 8:45 

Went to Library 

H. R. and D. W. 

8:46- 9:00 

Read— Pirate 

Alone 

0:00 

Went to bed. 



we add the six hours per week used 
in reading "just for fun/' over 30 
per cent of the boy's waking hours 
are spent in these four types of recre- 
ational activity. 

A day's program of activities taken 
directly from an interview schedule 
has the value of being concrete, 
though it may not be very illumi- 
nating. We reproduce it, however, 
chiefly because it illustrates the tech- 


the main we have used averages in the 
figures because we are seeking major 
tendencies and generalizations. But 
there are two very important limita- 
tions in using averages. First, the 
average is an abstraction; there are 
no actual individuals who correspond 
to it. Secondly, the use of averages 
tends to mask individual differences. 
The exceptions to average trends are 
also important, both in themselves 
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and as a source of investigation and 
discovery, 

With this statement about the sig- 
nificance of the variations from the 
abstract average we shall proceed by 
describing a typical week of a syn- 
thetic twelve-year-old boy in concrete 
fashion. We recognize, of course, 
that no individual boy will actually 
fit the “synthetic” picture, from fcho 
standpoint of either the particular, or 
the diversity of, activities included in 
the synthesis. 

On school days our “synthetic” 
twelve-year-old gets up about seven 
or seven-thirty in the morning. Ho 
may read, practice his music, or play 
outside for a while before breakfast. 
He walks to school, unless he is one 
of the few who attend high school, 
when it may bo necessary for him to 
ride. He usually walks with one Or 
more of his boy friends who live 
near him. At recess he probably 
plays whatever athletic game is sea- 
sonal or some more informal type of 
game. He walks home at noon, 
hastily eats, and either reads for a 
little while, or hurries back to school, 
generally to get in a half hour of active 
physical play before classes begin 
again, 

After school the activities of our 
“synthetic” boy are so diverse that 
they are hard to put together. About 
half of the boys play until the evening 
meal. About twenty-five per cent of 
them do some kind of remunerative 
work, delivering newspapers being the 
most common. Many of the boys 
spend this time in taking or practicing 
muBic lessons, reading, working on 
some hobby, or “just fooling around.' 1 
After fcho evening meal with the family 


there is likely to be another period of 
play out-of-doors, either of the sea- 
sonal variety of sport, or of such in- 
formal games as chase, tag, and hide. 
The rest of the evening is usually 
spent at home, reading books, news- 
papers or magazines, or in some form 
of entertainment, as listening to tho 
radio. Little time is spent on school 
work at home. Forty per cent of tho 
boys report no time at all spent on 
home study, but a few average nearly 
an hour a clay. This is less a matter 
of age, of course, than of tho require- 
ments sot by tho boy's particular 
grade In school. A small per cent of 
the boys attend movies occasionally 
through the week, but for the majority 
Saturday or Sunday are the movie 
days. Two-thirds of the boys belong 
to some typo of club for boys, Scouts, 
Church, or Y.M.C.A, For them, 
there is one evening meeting a week, 
more often on Friday than any other 
night, We may interject here that 
two years Inter, only 25 per cent of 
these same boys report any club 
activities whatever m their week's 
schedule- Bed comes anywhere from 
nine to ten o’clock. 

The week-end program, on Satur- 
days and Sundays, varies greatly 
with the boys. Saturday morning 
typically seems to include ft later 
sleep than usual, whatever chores or 
errands are to be done, and a little 
time for play or reading. In the 
afternoon, more play with the fellows, 
perhaps a movie, visiting back and 
forth with friends, some work on 
achievement tests for Scouts, or per- 
haps a hike or other activity with the 
troop or club. Saturday evening inny 
bring a car ride with tho family, or a 



Via , 1. Average Hours per Week Spent in Various Activities by Twelve- 

year-old Boys 
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movie, or more play with the crowd, 
or possibly the time is spent at homo 
with the radio or in reading. Comes 
another late sleep on Sunday, then 
Sunday School for more than half of 
the boys and church service for a few. 
Reading the Sunday paper, especially 
the "funnies," is a general practice. 
Many of the boys also get in some 
play with their friends in the morning. 
In the afternoon and evening there 
may be a visit from, or to, friends or 
relatives, often a car ride, but more 
often a movie. 

Such a description of the u syn- 
thetic” twelve-year-old may do little 
more than provide a factual basis for 
impressions and knowledge which aro 
commonplace to the observers of boys. 
It gives us only the skeleton of the 
social world of the twelvc-year-old. 
But it does show us the framework of 
activity and experience within which 
the development of the adolescent 
personality takes place. 

Figures 1 and 2 show in graphic 
manner the time devoted to the vari- 
ous categories of experience at the 
age of twelve. Figure 1 is based on 
the average hours per week spent in 
the activities, figure 2 is based on the 
percentage of time per week spent in 
the activities. 

Typical Week oj “Synthetic” 
Sixlecn-Y ear-Old 

We shall now attempt to portray in 
descriptive fashion the social world 
of the "synthetic” sixtcen-year-old 
boy. We can perhaps accomplish 
this task with more brevity and 
discrimination if we indicate particu- 
larly the points at which it differs 


most from the activity world of llic 
boy of twelve previously described. 
Later we shall present in graphic 
stylo the data indicating quantita- 
tively the shifts in activity from the 
twelve- to the sixteen-year level. 

The sixteen-year-old boy gets up a 
little earlier than the younger boy, 
chiefly because lie lias farther to go 
to school, Like the twelvc-year-old 
boy ho arrives at school early enough 
to play, watch others play, chat, or 
study for a little while before clashes 
begin. At recess he is more likely 
than the younger boy to bo found 
around the halls or outside talking or 
'Tooling around” with some girls along 
with some other boys. After school 
he is a little more likely than the 
twelve-year-old to have some re- 
numerativc job such as selling or 
delivering papers, If not, he may 
Stay around school to play football, 
basketball, or baseball, gr to practice 
for track athletics, but unless he is 
"trying out for the team” he is more 
likely to be found watching the team 
practice or play. Quite a lrngc num- 
ber of boys spend some time during 
the afternoon reading at home, or in 
listening to the Ttidlo. 

We find two or three new tendencies 
in the evening program of tho Bixtcen- 
year-old. He Is more likely to do 
something outside of the home, play 
or visit with friends, go to a movie, 
or go riding in the car. lie is much 
less likely to attend any organized 
club activity. Unless ho is a patrol 
lender the chances arc slight tlmt ho 
will still be a member of a Seoul 
troop. Neither is lie likely to attend 
club meetings at the church or 
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Y.M.C.A, Many boys generally 
spend the evening at home, listening 
to the radio, reading, perhaps playing 
pool, checkers or ping pong, and quite 
often studying. 

The activities of the sixteen-year- 
old boy on Saturday and Sunday are 
not substantially different from those 
of the pre-adolescent. On Saturday 
morning he enjoys a late sleep unless 
he has a paper route or similar respon- 
sibility, does a few chores or errands, 
and plays or rends for a short time. 
His afternoon program varies in de- 
tail with the season, but its general 
motif is athl.etic participation for a 
few, the spectator rdle for many more, 
and the spectator r61e via the radio 
for a large number, especially in the 
football season. Attending movies, 
usually with one or more boy friends, 
is also a common Saturday afternoon 
event. One new feature is occa- 
sionally included in the week-end 
program. That is the mixed "party/' 
which occurs most frequently on 
Friday or Saturday night. The mixed 
party, on anything like a regular 
basis, is still an affair for the minority, 
however. For the majority, Saturday 
night means a show; or just hanging 
around with the crowd; or reading, 
playing cards or other games, or 
listening to the radio, at home. 

The sixteen-year-old is less likely to 
attend Sunday school than the 
younger boy, but somewhat more 
likely to attend the adult church 
service. The rest of the day is used 
for reading, car riding, a "date" for 
a few boys, movies far many, listening 
to radio programs, a little study, and 
visiting or being visited by friends or 
relatives. 


SHIFTS IN THE SOCIAL WORLD FROM 
TWELVE TO SIXTEEN 

What are the most important 
changes which take place in the social 
world of the boy between twelve and 
sixteen years of age as registered in 
the amount of time devoted to the 
various kinds of activities? The an- 
swer to this question is supplied in 

TABLE 3 

Change in amount and per cent of lime devoted 
to activities by boys between twelve and 
sixteen years of age 


ACTIVITY 

w 

i3 

rt [i4 

, 

I- 

|b 

k 

\ 

Study 

+260 

1 

+3.6 

3 

Spectator of physical 





ploy 

+ 186 

2 

+1.3 

10 

CLub nativities 

-00 

3 

-1.8 

0 

Miscellaneous — homo , . 

-67 

4 

— 1.0 

13 

Work 

+57 

5 

+1.0 

8 

Participation in physi- 





cal play 

-30 

6 

-3.8 

2 

Miscell elticoub — c om- 





munity 

+32 

7 

+2.3 

6 

Travel 

+30 

8 

+2.0 

4 

Eating 

— 23 

0 

—2-0 

7 

Entertainment 

+20 

10 

+1.1 

12 

Rending 

-10 

11 

-1.2 

11 

Amusements 

-12 

12 

-0.8 

14 

Classes 

+0 

13 

+2.2 

6 

Routine 

+8 

14 

+0.2 

15.fi 

Chores 

-7 

16.6 

-0.2 

16.6 

Sleep 

-7 

16,6 

-4.0 

1 


Tabic 3, which shows the changes 
in both the actual amounts and the 
per cent of time spent in the various 
activities from the twelfth to the six- 
teenth year- We need to be cautious, 
however, in making judgments about 
the relative amounts of change in 
the different activities, since we are 
not dealing with comparablo units. 
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Obviously it would be meaningless 
to say that there was four times as 
much change in the amount of time 
spent in sleep as in reading, though 
that is literally true. The units of 
time involved in these two activities 
are so disparate that such compari- 
sons are invalid, The use of per- 
centages shown in the first column of 
the table is probably more valid, 
The most valid unit of comparison 
would probably be the standard devi- 
ation of each activity. Hartshorne 
and May give illustrations of its 
effective use. 1 The chief advantage 
in utilizing the figure showing the 
change in actual amount of time is 
that it is more readily translated into 
concrete everyday terms. The state- 
ment that the boy at sixteen spends 
three and a half hours a week more in 
study than the boy of twelve can be 
quickly visualized in its practical 
setting. To state that there is an 
increase of 269 per cent in the amount 
of time spent in study from the years 
twelve to sixteen makes comparison 
with other activity changes possible, 
though its practical meaning is leas 
obvious. In our further analysis and 
interpretation of these findings wc 
shall consider both the actual amount 
and the per cent of change in the time 
given to the activities. 

Table 3 shows, in addition to the 
actual amount and the per cent of 
change in the sixteen types of activi- 
ties, the rank order of the activities 
on each of these two bases. The 
difference which results from these 
two methods of computation are 
clearly discernible. Of the first five 
items computed on the basis of per 
cent of change only one is included 


in the first five when the actual 
amount of change Is figured. 

Some of the more salient findings 
represented in table 3 merit further 
comment and interpretation. We 
shall consider first those activities to 
which boys devote a larger amount 
of time frs they become older. Figure 
3 displays in graphic form the changes 
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Fm. 3. Average IIourb per Web* Spent 
is Study , Wonx, Thayfl and as Specta- 
tor of Physical, Play, nv Boys Twelve 
to Sixteen Years of Aoe 

year by year for the five years for 
some of these activities. 

The increased time spent in study, 
travel, classes, and work is not in the 
least surprising. The sixteen-year- 
old boy spends almost four times as 
many hours per week in study as the' 
Iwclve-ycar-old. Thin difference, due 
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to the change from elementary to 
high school, represents both more 
hoys who report study and a larger 
amount of time spent in study. A 
small number of boys report ten to 
twelve hours of study a week. Quite 
a substantial number report eight 
hours. The average, it will be ob- 
served, falls slightly below five. The 
additional time alloted for travel 
reflects in part attendance at a high 
school but also time spent in going to 
and from work or amusements. The 
gain in time occupied by remunerative 
work is chiefly the result of the larger 
number of boys who engage in some 
form of work outside of school hours, 
All of the boys are still going to school 
in their sixteenth year. The larger 
amount of time given to miscellaneous 
activities in the community, about 
two-and-a-third hours, is the more 
significant when it is recalled that 
Sunday school and church attendance, 
which is included in this category, is 
considerably reduced by Bixteen. The 
difference in the amount of time 
spent in routine at home, such as 
washing and dressing, is so trivial that 
it is insignificant. Theoretically, we 
might expect considerable additional 
time devoted to the improvement of 
the older boy's personal appearance as 
an accompaniment of his enhanced in- 
terest in girls. But twelve minutes a 
week would hardly do justice to a 
single “date." 

Our attention is arrested strikingly 
by the fact that as the boys become 
older they spend an increasing amount 
of time as spectators of games and 
sports. If this means that the older 
boyB are actively participating in 
physical activities themselves, but arc 


also interested in watching others, 
perhaps more skillful than themselves, 
play, that is one thing. If it signifies 
that the older boy is becoming less 
a participant and more of a spectator, 
that means something quite different. 
Which of these it is we shall shortly 
consider. 

When we examine the data for the 
activities in 'which boys spend a de- 
creasing amount of time as they get 
older we find the obvious confirmed 
at some points and probably receive 
some surprises at others. As we 
would expect, there was a gradual 
reduction in time for sleep and it may 
be of interest to note that the number 
of hours of sleep at each age level 
measures up to the standards set by 
the specialists in child health. A 
greater tendency toward irregularity 
of sleeping hours as the boys become 
older was clearly discernible as the 
data were being tabulated. 

The second largest shift in the time 
devoted to an activity is that spent 
participating in active physical play. 
This reduction is due to both a de- 
crease in the number of boys who 
engage in any physical play and in 
the amount of participation by other 
boys. A few of the older boys, par- 
ticularly those who "made 11 the school 
teams, spend considerably more time 
in thc&c activities but this increase of 
time is more than offset by the re- 
duced participation of the majority. 
For twenty-five per cent of the boys 
participation in active physical play 
is so slight that it is negligible. When 
these facts are coupled with those 
which indicate increase of the specta- 
tor r61c, it strongly suggests that the 
germ of "apectatoritis, 11 the unex- 
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ercised multitude watching the over- 
exercised few, is already taking hold 
during adolescence. The "rah rah” 
college student who shouts vocifer- 
ously for the team, and his equivalent, 
the chronic fan in the community, are 
evidently in the making in these 
adolescent years. These findings on 
participation in physical activities and 
in club activities might be consider- 
ably affected by local conditions. 

The diminishing time used for eat- 
ing may not be a matter of great con- 
sequence but it does intrigue ub to 
inquire what it signifies. Does it 
suggest an accelerated tempo of life, 
with so many things to be done that 
there is a growing tendency to "grab 
some food and run"? Oi does it 
chiefly mean that most of the noon 
meals are eaten even more hastily at 
school than they were at home a few 
years earlier? This latter possibility 
could easily account for a share of the 
two hours difference per week. 

To some readers the most surprising 
and provocative findings reported in 
this article are those depicted in 
figure 4, Bhowing the rapid reduction 
in the amount of time utilized lor the 
activities of organized clubs or groups. 
Under this caption has been included 
participation in all such groups as 
Scout Troops and clubs or classes in 
churches, Y.M-C.A.'a, or social settle- 
ments, It includes, therefore, all of 
the leisure activities which are spon- 
sored and supervised by any of the 
social or religious agencies of the 
community. Only five of the twenty- 
two sixtcen-year-old boys report any 
club participation, This is a small 
number on which to base generaliza- 
tions but the tendency toward reduced 


participation from twelve to sixteen 
is seen to be consistent from an exami- 
nation of the facts displayed in figure 
4. These findings might bo modified 
in either direction, of course, by a 
study of similar data from other com- 
munities, since local conditions would 
very ditectly modify the extent and 
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Participating in Physical Play, ry 
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persistence of membership in organ- 
ized groups or clubs. In one impor- 
tant way these findings arc biased 
toward a larger participation record. 
At the beginning of tho three-year 
study nearly all of the boys belonged 
to groups in one or more of the com- 
munity agencies, since it was through 
these agencies that contact with tho 
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boys was established, We might ex- 
pect, therefore, that their participa- 
tion in club activities would be greater 
than that of a totally unselected boy 
population, This enhances the sig- 
nificance of the facts disclosed even 
though these findings may not be 
typical of other or all communities in 
the country. 

The implications of the findings on 
the participation of boys in club 
activities will be discussed in another 
place. A few questions, however, will 
be in order here. Do these facts 
suggest that the older boy does not 
need the experience, guidance, and 
leadership that the community as- 
sumes is provided by these agencies 
which conduct programs specially 
designed for the adolescent? Or does 
it mean that these agencies are not 
providing the kinds of program and 
leadership which appeal to the older 
and more difficult-to-satisfy boys? 
Facts which throw light on this ap- 
parent inability of social and religious 
agencies to hold their participants 
through the later adolescent years 
were secured in another phase of the 
study, which was focused on adolescent 
groups. One thing does stand out 
unmistakably. For the boys in this 
study, there is no problem of multi- 
plicity of social agencies competing 
for their time and loyalty. A few of 
the boys belong to two organized 
groups. But this duplication is neg- 
ligible even in the earlier years and 
is practically non-existent by sixteen. 

ACTIVITY CHANGES IN' RELATION 
TO AGE 

A provocative question now arises. 
At wlmt age do the most marked 


activity changes take place as reflected 
in the shifts in the allocation of time? 
Does any particular age stand out as 
a time when the greatest change iB 
taking place? Our facts are too 
crude to yield anything like satis- 
factory answers to these questions but 
we may at least indicate the problems 
and the techniques which might be 
applied in dealing with them. 

Different approaches to the answer 
to the question as to what age, if any, 
reflects the most marked changes are 
possible. We might ascertain the age 
at which the largest number of activities 
show the greatest increase or decrease 
in the time devoted to them. Or we 
might compute the amount of change 
in time devoted to all activities for 
each age period, regardless of whether 
it is increase or decrease, and assume 
that the age with the largest "change 
score" is the most crucial. Both of 
these analyses have been made. 

If we select the eight activities in 
which change has been most substan- 
tially and consistently registered we 
do not discern any decisive single 
year period, but the earlier years 
from twelve to fourteen apparently 
register more change than any other 
two-year period. Table 4 indicates 
that for the one-year periods, five of 
the eight activities have their greatest 
change from either twelve to thirteen 
or from thirteen to fourteen. These 
differences in many cases are so slight 
that they are negligible, but the re- 
sults may at least suggest tendencies. 

For the two-year period there is a 
similar majority of changes in the 
earlier years, twelve to fourteen. The 
changes in time devoted to travel and 
club activities stand out most clearly 
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after fourteen. The years from 
twelve to fourteen seem to be more 
important for changes in: partici- 
pating in physical play, sleep, eating, 
and work. 

The second type of analysis, the 
results of which are exhibited in figure 
6, shows the total amount of change in 


TABLE 4 


Ages at which greatest amount of change in 
hours spent in eight activities takes place 


activity 


oxz 

tiar 

PERIOD 


TWO 

THAR 

PERIOD 


Participant in physical play, 
flleep 

13-14 

12- 13 

13- 14 

Eating 

Study | 

Travel 

12-13 

14-15 

14-15 

Work 

13-14 

Spcotator of physical play , 
Club 

1M0 

14-15 



12-14 

12-14 

12-14 

12- 14 

13- 16 

14- 10 
13-16 
12-14 
1M6 


teen to sixteen showing the least 
change of any of the two and three- 
year periods. 

The major interpretation that these 
facts suggest is that the years twelve 
to fifteen consistently register more 
change in the development of the 
adolescent, os studied by this method, 
than docs the year after tho boy ia 
fifteen. Any opinion oa to whether 
pubescent or social factors are tho 
most influential in these changes 
would be purely speculative In the 
absence of more accurate and detailed 
information. A more exact time rec- 
ord for a much larger number of 
cases, with both pubescent and social 
factors thoroughly analyzed, might 
yield fruitful evidence bearing on this 
problem. In the next article in this 
series this type of analysis of facte 
somewhat similar to thoso presented 
in this article will be made. 


i * i i > i 



Fia. 5. Total Chanob in Houkb pan Week 
Spent in All Activities fop Various 
Age Peiiiodb 


time allocation for all activities for the 
different year periods. The total is 
slightly, but insignificantly, larger for 
the thirteen -four teen year period. 
The changes from fifteen to sixteen 
are substantially less marked than for 
any other year period. This di (Ter- 
ence is largely responsible for the 
periods fourteen to sixteen and thir- 


IMPLIGATIONS FOR UNDERSTANDING 
THE DEVELOPMENT OF THE 
ADOLESCENT 

What do all ot the foregoing facts 
mean for our understanding of the 
personality and social development of 
the boy during the adoleBcont years? 
Our interpretative comments may be 
summarized around three phases of 
the adolescent's development. (1) 
The expansion of social contacts; 
(2) the achievement of emancipation 
from parents; (3) heterosexual devel- 
opment. 

The Expansion oj Social Coiilads 

Observation might lead us to believe 
that a major, if not the most influen- 
tial, factor in the development of the 
adolescent is tho widening of social 
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contacts, Theoretically, at least, it 
is possible bo see how many changes in 
attitudes, interests, and behavior are 
conditioned by the wider and more 
complex set of social experiences which 
gradually impinge upon the boy as 
he gets older. Social psychologists 
have believed that many of the as- 
sumed characteristics of the adoles- 
cent — the new stimulus to thinking, 
the sharpening of moral discrimina- 
tion, the conflicts in attitudes and in 
ideas, etc. — are primarily the result 
of this broader and more complex set 
of social factors. The wider social 
environment brings many contrasts to 
the ideas, patterns, standards, cus- 
toms, and mores of childhood, and 
thus sets the stage for discrimination, 
choice, conflict, and instability, 

Our concern at this point is not so 
much the effect of such an expanding 
social world upon the boy as it is the 
fad and the extent of such an expansion. 
What evidence comes from the anal- 
ysis of the time-activity data to sup- 
port or controvert the common obser- 
vation that the sixteen-year-old boy's 
world is larger and less simple than 
that of the twelve-year-oid? 

The findings which have been re- 
ported here suggest four kinds of 
experience which are indicative of 
an expanding social world. These 
four are: the increase of time spent 
in travel, work, and miscellaneous 
activities in the community, and the 
change from the elementary school 
to the junior or senior high school. 
This latter shift usually means asso- 
ciation with a more heterogeneous 
student body from the standpoint of 
race, socio-economic background, 
community factors, standards and 


mores, interests, attitudes, and cus- 
toms. The high school also provides 
a wider orientation to problems of a 
social, scientific, and economic char- 
acter through different teachers, new 
subjects in the curriculum, and con- 
tact with other students. 

The increase of time spent in re- 
munerative work also has implica- 
tions for the enlargement of the boy's 
social world. We have not attempted 
to break down, the elements of this 
work-a-day world in any factual way. 
We may assume the probability of 
many new elements entering his ex- 
perience, There is the contact with 
persons, standards, values, and meth- 
ods which belong to the business 
world. There is likely to be a new 
necessity or demand for responsibility 
and dependability. There may be a 
strict accountability to superiors who 
operate with a new type of authority 
and control. Relationships may be 
impersonal and secondary in contrast 
with the personal relationships of the 
school and the intimate relationships 
of the home. The boy may also 
find a contrast between the “ideals” 
he has been taught and the “realities” 
he now discovers.. 

Effects similar to these which may 
accompany the high school and work 
experience may also result from the 
increased time spent in travel and in 
miscellaneous activities in the com- 
munity. These experiences are prob- 
ably symptomatic of a gradual expan- 
sion and complex! fication of the 
adolescent's social world. The con- 
tact with many persons, situations, 
and conditions in the community, 
perhaps a different neighborhood from 
the one in which he lives, is likely to 
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open up not merely a larger, but a 
complex, If not contradictory, set of 
social patterns and practices* It is 
the heterogeneity in persons, customs, 
moreB, attitudes, ideas, and behavior 
that comes with the wider contacts 
of travel, work, high school, etc*, 
that sets the stage potentially through 
new stimuli and contrast for conflicts, 
for new attitudes and ideas, and for 
conduct that may be characteristic of 
the adolescent. 

Emancipation From Parents 

The expanding social world is a very 
definite factor in the process of the 
boy becoming emancipated from his 
parents. The central characteristics 
of an adult are independence and the 
ability of self-direction. The adoles- 
cent years are of crucial importance 
in this process of becoming psycholog- 
ically "weaned” or emancipated from 
parents so that maturity may be 
achieved. While data directly bear- 
ing on this phase of the adolescent 1 a 
development will be presented in a 
later article, our attention should be 
called here to a few implications of 
the time-activity findings for this 
problem. 

The materials yielded by tho time- 
activity schedule reveal several factors 
which may influence or reflect this proc- 
ess of emancipation from parental 
control. The widening social contacts 
are basic, of course. They signify that 
some areas of experience, at least, are 
passing more completely out of the con- 
trol of the parent. Remunerative 
work, whether undertaken because the 
boy wants more spending money, or be- 
cause he wants to be more independ- 
ent, almost inevitably means more 


Independence and freedom, both in 
relation to parents and to the many 
choices and decisions which the boy 
must make. We have noted that the 
daily schedule, particularly in the 
evening hours, is more irregular for 
the older boy, suggesting greater 
freedom in his evening programs. 
The slight decrease in time spent in 
homo chores may be another indica- 
tion of a changing status for the boy 
in the home. This exemption may bo 
granted because of the increased time 
he needs for study and for work. 
The amount of time which the sixteen- 
year-old spends in the home is prob- 
ably not so much smaller than that 
which the twelve-year-old spends as 
we might expect. At twelve the boy 
spends one hundred four hours per 
week in the home. By sixteen this 
time has been reduced by four-and-a- 
half hours. Two factors seem to keep 
the figure as low as four-and-a-lialf 
hours . Tho boy studies on the aver- 
age three- and-a-half hours more per 
week at sixteen than at twelve. 
Further, the radio, which is a major 
means of entertainment at all ages, 
docs not take the boy out of tho homo. 
Attendance at tho movies is not very 
much more frequent for tho older 
boy, although he probably has moro 
freedom in the choice of whcre t and 
with whom , he goes. 

The Achievement of Heterosexuality 

Some students of adolescent life 
believe that the achievement of 
heterosexuality is equalled in impor- 
tance as an adolescent characteristic 
only by the process of becoming eman- 
cipated from parents. Heterosexu- 
ality means an adult level of sexuality 
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in which the primary sex interest is in 
the opposite sex. Heterosexual ex- 
perience is present on the ohildhood 
level, but the final stage in the com- 
pletion. of boy-girl differentiation 
should be achieved by late adoles- 
cence. The word "achieved” is aptly 
chosen because heterosexual devel- 
opment is not a biological gift, though 
it should normally receive some im- 
petus from the biological changes of 
puberty. Nor can it take place in a 
vacuum. It develops only through 
relationships with the opposite sex. 

The findings from the time-activity 
schedule do not permit any time- 
accounting for this heterosexual 
experience. Pertinent data are frag- 
mentary, yet indicative, The sched- 
ules show that the Teceas periods at 


school are used much less for active 
play by the older boys and more for 
walking around the halls and chatting 
with other boys and girls. This may 
appear to be a very mild form of 
heterosexual behavior. It marks, 
however, the beginning or exploratory 
stage, which leads to activities which 
are more selective and intense. The 
number of definite evening "dates” 
reported in the interviews are few, 
even for the older boys, but are double 
in frequency those reported by the 
younger boys. We realize that these 
are very meager facts concerning such 
an important phase of adolescent 
development. They may be inter- 
preted merely as "straws which 
indicate the way the wind ie blowing.” 
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Growth in Social Behavior and Mental 
Activity after Six Months in 
Nursery School 

Helena Mallay 

S OCIAL behavior is one of the activity after six months in nursery 
most important aspects of the school without, at this lime, drawing 
development of the preschool conclusions os to their possible inter- 
child. Mental activity is another, dependence. 

Failure to adjust socially and mentally The following data gathered at the 
to the environment seems to be Yasser College Nursery School under 
highly correlated with emotional in- the direction of Dr. Martha M ay Itey- 
stability and general personality diffi- nolds during the year 1933-1934 show 
cultics. At the present time, there the growth in social behavior and 
is as much reason to believe that mental activity over a six montlm 
engaging in successful social behavior period in nursery school, 
and constructive mental activity will A two hours' observation of each of 
automatically clear up emotional diffi- the 21 children (24 five minute records) 
culties as that emotional analysis and was taken— one hour in the Fall 
re-education for emotional stability during the first three weeks of nursery 
will result in subsequent social adjust- school and the other in the Spring, six 
ment and adjustment in the sphere of months later. The chronological nges 
mental activity, For this reason, of the children (7 two-year olds, 7 
greater emphasis than heretofore has three-year olds, 7 four-year olds) 
lately been put on techniques for ranged from two yenrs, 0 months to 
social adjustment and methods for four years, nine months as of October 
stimulating constructive use of mate- 15, 1933, the midpoint of the first 
rials and equipment. period of observation. 

Furthermore, there is a growing The observation record allowed for a 
interest in the interdependence of notation of the activity engaged in, the 
mental activity and social behavior in vocalization, and any social contacts 
the positive influence exerted by each made by the subject or la (lie subject 
on the other and research directed during the 5 minute observation of 
along these lines should prove exceed- him. Records were timed to 10 
ingly valuable, The present paper is seconds. 

but a preliminary stop and endeavors With the data on sonic! rout nets, a 
to give only raw results showing distinction wus made between the 
growth in social behavior and mental amount of time in social contact (any 

3U3 
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method used: simple regard, vocaliza- 
tion, direct physical contact, physical 
contact through materials, parallel 
activity, or cooperative activity) and 
the amount of time in group contact. 
A group contact was defined as two or 
more children functionally and spa- 
tially together, with soryie common 
underlying aim or interest though not 
necessarily of the overt type. This 
interrelationship had potentialities for 
cooperation within the group both 
along the road toward and in the 
attaining of the goal. There was a 
positive feeling among the members 
and acceptance of each by the others, 
Such a group may have had destruc- 
tive aims as regards the rest of society, 
yet so long as similar aims and mutual 
interest and aid in attaining a goal 
were evident, these members were a 
group. Quantitative data as to the 
time spent in activity with materials 
and the time spent in active and con- 
structive use of materials were avail- 
able. Average attention spans for 
materials and for children were easily 
obtained from each record. 

It was found that in the Fall, the 
subjects spent 41390" of the 75600" 
(maximum possible in the 12 five 
minute records for each subject) in 
social contact, i,e. 64.7 per cent of their 
free play time. By the Spring, this 
figure was raised to 66.9 per cent. Of 
greater interest, however, was the 
amount of time spent in group corf tact, 
accepting and accepted by others 
socially, one of the aims of nursery 
school education. This was 22040" 
(29.2 per cent) in the Fall and 34940" 
(46,2 per cent) in the Spring, 

There was an increase from Fall to 
Spring both in the time spent in social 


contact and in the time spent in group 
contact The proportionate success, 
however, in the maintenance of group 
contacts, i.e, the ratio of the amount of 
time in group contact to the amount of 
time in any social contact, was greater 
in the Spring than in the Fall, 60.1 per 
cent as against 53.2 per cent. For 
example, PG, spending but 760" 
in social contact in the Fall, brought 
this figure up to 1370" in the Spring — 
an increase of 610". While in the Fall 
only 100" were in group contact, in the 
Spring it was found that 980" were in 
group contact — an increase of 820". 
That is, increases in the amount of 
time spent in social contact and the 
amount of time spent in group contact 
were not proportional, the per cent of 
success in the Fall, 21,0 per cent, 
being raised by Spring to 71.5 per cent. 
In the case of GP, a 350" rise in time 
spent in social contact from Fall to 
Spring was found while a 1430" in- 
crease in time spent in Qroup contact 
was found. Again the increase in 
group contact was proportionately 
much higher with the result that the 
per cent of success in social contacts, 
while 50,4 in the Fall, was 93.4 in the 
Spring, 

Table 1 shows that these results were 
evident at each of the age levels. 

Results of a former study (1) showed 
that contacts of the following pattern 
types — Regard , Vocalization } arid op- 
erative Activity (i.e. one which included 
a s main elements in the contact, the 
items, Regard, Vocalization, and Coop- 
erative Activity); Regard, Vocdiza- 
tion } and Parallel Activity; Regard and 
Codperative Activity ; and Regard and 
Parallel Activity — were almost certain 
to result in successful group contacts 
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while patterns of the following types — 
Regard ; Regard and Vocalization ; Re- 
gard and Physical Contact; Regard , 
Vocalization , and Physical Contact— 
were almost certain to result in failure 
to establish group contacts, 


an increase in those found "successful” 
(B) from Fall to Spring. Learning 
of the techniques of social adjustment 
had evidently taken place. This was 
ns true with the two-year olds os with 
the three- and four-year olds. 


TABLE l 


Growth in social behavior activity from fall to spring 



2-1 BAH OLDS 

3-tbah plus 

4-tbaji old* 

Fall 

Spring 

Full 

Spring 

Fall 

Spring 

Per cent time in social contact . 

32.7 

50,4 

01.2 

00.0 

70.3 

83.4 

Per cent time in group contact 

13.9 

32.7 

31. B 

39.0 

41.7 

00.0 

Per cent success in aoaial contaot 

I 

42.4 

i 

04.0 

62.0 

69.5 

69.3 

i 

70.2 


TABLE 2 


Distribution of contacts among the eight pattern types 



total qroop 

2-yxah oi, ob 

3-tbah olds 

l-TXAft OLDB 




Fall 

SpriDg 

Fall 

Spring 

Fall 

Sprin* 

A. TypeB unsuccessful: 









Regard 

431 

354 

134 

87 

167 

150 

140 

1 111 

Regard and vocalisation 

185 

193 

20 

33 

03 

02 

102 

08 

Regard and physical contaot. , 
Regard, vocalization and 

104 

75 

45 

47 

40 

20 

19 

8 

physical contact 

23 

19 

4 

S 

10 

5 

14 

0 

Totals 

748 

041 

203 

176 

270 

243 

276 

223 

B. Types successful: 



1 

1 



1 

85 

Regard and parallel activity.. 

78 

226 

51 1 

72 1 

68 

08 

69 

Regard and cooperative 








8 

activity 

13 

io 

2 

1 

4 

7 

7 

Regard, vocalization, parallel 





11 

20 

20 

29 

activity 

54 

00 

17 

17 

Regard, vocalization, coopera- 






0 


16 

tive activity. 

18 

17 

3 

2 

8 

7 

Totals 

203 

324 

73 

02 

81 

05 

109 

137 


Table 2 shows the distribution of 
initiated contacts among the eight 
pattern types (mutually exclusive) 
in the Fall and in the Spring. 

In general, for all age levels, there 
was a decrease in those pattern types 
found to be "unsuccessful” (A) and 


Only 3 of the 21 subjects showed 
decreases in social adjustment from 
Fall to Spring. Analysis of the pat- 
terns of initiated contacts used by 
them showed that, in spite of the 
opportunity to learn t>y experience, 
in spite of the direct teaching, their 
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records showed increases in those 
pattern types found unsuccessful and 
decreases in those pattern types found 
successful. Further analysis of these 
individual cases would be necessary 
to explain this atypical result. This 
point will not be discussed here. 
Attention was now to be directed only 
to the fact that growth in successful 
social behavior was correlated directly 
with changes in types of contacts made 


and made unnecessary a great number 
of separate contacts. 

Individual increases fiom Fall to 
Spring in the per cent of time in group 
contact, in the case of the other 18 
subjects, varied from 4.8 per cent to 
60.6 per cent. 

Sociability indices (the number of 
other children contacted by each 
subject — summing direct and indirect 
observations) increased markedly from 


TABLE 3 



pl, -39 ran cent 

SOCIAL ADJUSTMENT 

PS, +47 PERCENT 

SOCIAL ADJUSTMENT 

Fall 

1 

Spring 

Fail 

Spring 

A. Types unsuccessful 





Regard 

15 

16 

26 

9 

Regard and vocalization 

4 

2 

1 

1 

Regard and physical aontact 

8 

15 

4 

0 

Regard, vocalization and physical contact. . . 

1 

1 

0 

1 

Totals 

28 

34 

30 * 

11 

B. Types successful 





Regard &od parallel activity 

7 

5 

13 1 

18 

Regard and cooperative activity 

1 

0 

0 1 

0 

Regard, vocalization and parallel activity... 

1 

0 

2 

4 

Regard, vocalization and cooperative 





aotivity 

0 

0 

0 

0 

Totals 

0 

5 

16 

22 


— increases in those types found suc- 
cessful, decreases in those unsuccessful. 

Table 3 gives the analysis of the 
patterns used by one subject who 
showed a 30 per cent drop in social 
adjustment from Fall to Spring and 
those used by another subject who 
showed a 47 per cent increase in social 
adjustment from Fall to Spring. It 
will bo noted that the total number of 
contacts initialed by PS was less in the 
Spring than in the Fall. This was 
due Lo’ the fact that the contacts made, 
Droving successful, were prolonged 


Fall to Spring. For the two-year olds, 
the average index was raised from 

279.0 to 618.1; for the three-year olds, 
the average index was raised from 

595.0 to 768.4; for the four-year olds, 
from 880.9 to 1158.4. 

From Fall to Spring, it was found 
(1) that more time was spent in social 
contact and group contact; (2) that 
proportionately more time was spent 
in group contact; (3) that the redis- 
tribution of typos of approach used 
showed increoscs in those successful 
and decreases in those unsuccessful, 
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i.e. evidence that techniques for suc- 
cessful social adjustment had been 
learned ; and (4) that a greater number 
of children were contacted with re- 
sultant practice in adjustment to vari- 
ous types of children. 

There arises the question of the 
relative importance of maturation and 
learning by experience in social behav- 
ior development. It is conceded that 
in all probability maturation might 
account primarily for growth in social 
behavior, i.e. in the per cent of free 
play time spent in social contact and 
the per cent of free play time spont in 
group contact, for the results found 
showed increases at the succeeding ago 
levels (table 1). However, matura- 
tion alone did not seem to be wholly 
responsible for the greater propor- 
tionate success in the initiation and 
maintenance of group contacts. The 
two-year olds showed a greater in- 
crease from Fall to Spring in the 
per cent of success in the maintenance 
of group contacts than did the three’s 
and even the four's — 22,6 per cent as 
against 7.6 per cent and 19.9 per cent 
respectively. Furthermore the per 
cent of success in the Spring at the 
two-year level, when their average 
age was 2 years and 10 months, was 
greater than that of the three-ycar 
olds in the Fall, when their average 
age was 3 years and 7 months, It 
would seem that although maturation 
might set the limits to the extent of 
social activity, within those limits the 
proportionate success seemed to be 
dependent on the learning of the 
techniques of successful social behavior 
either by experience (indirect teaching) 
or through dhect teaching, This 
learning seemed to bo as possible and 
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as profitable at the two- as at the four- 
year level. 

In addition to the Increase in social 
contacts by means of which techniques 
of social adjustment were learned, 
practised, and firmly established, there 
were found increases after six months 
in the active use of the materials and 
equipment provided by means of which 
constructive mental activity was 
stimulated. 

Results showed that in the Fall, the 
per cent of free play time spent in 
activity with materials was 70.6 per 
cent (81.3, 72.3, and 83.8 respectively 
for the two-, throe-, and four-year 
olds); in the Spring 85.6 per cent 
(90.8, 80.6, and 85.4 respectively), t.e. 
about four-fifths of tho free play time. 
However, activity with materials did 
not necessarily imply that the subject 
was deriving tho full benefit of the 
equipment. For this, there should be 
active use of such equipment, 

Anne’s passive sitting on a tricycle, 
watching the other children could not 
be rated as complete inactivity with 
materials though undoubtedly It was 
not active and constructive use of the 
materials (since Anno was already 
three years old) such as would afford 
her practice In learning tha controls 
and skills necessary to ride a tricycle. 
Henry’s random manipulation of 
cubes, engaging in no constructive 
activity with them, should bo con- 
sidered, at his advanced ago level 
(three years and ten months), as 
activity with materials but not active 
use of them through which develop- 
ment in the idealionnt field might be 
stimulated, 

It was found that in the Fall, 00.6 
per cent of the time was spent in active 
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use of materials (65.7, 58.4, and 75.6 
for the three age levels respectively) 
and in the Spring, 79.9 per cent (81.9, 
76.1, and 82,7). Each age group, 
independent of their unequal starts in 
the Fall were stimulated to reach 
similar maximum levels, about 80 
per cent. At each age level, the 
equipment on hand is peculiarly fitted 
for that age level so that the two-year 
olds reached the same maximum os 
did the four-year olds with respect to 
their own equipment. A rise in per 
cent from the two- to the four-year 
level was not found as might have 
occurred if only one set of materials 
were used for all age levels. The 
two's then, in all probability, would 
have been unable to make as wide- 
spread and profitable use of it m the 
fourB, 

Individual increases from Fall to 
Spring in the active use of the equip- 
ment varied from 1.1 per cent to 42.1 
per cent. 

In the Fall, of the 79.6 per cent time 
spent in activity with materials, 06.6 
peT cent was in active use of them; in 
the Spring, of the 86.6 per cent, 79.9 
per cent. Though a small increase 
was found in the total amount of time 
spent in activity with materials, a 
proportionately larger per cent of this 
time was spent in active use of materials 
by means of which mental activity was 
stimulated and mental growth and 
development fostered. 

The importance of attention span 
in social behavior and mental activity 
cannot be overly emphasized. It ia 
believed that the attention Bpan for 
materials and the length of social 
contacts (i.e. attention span for chil- 
dren) arc interrelated but, at this 


point, it is difficult to say in just which 
way. The results gathered incident- 
ally in this study (not primarily one 
on attention span), showed increases in 
attention span after six months in 
nursery school. Attention spans for 
materials and attention spans for 
children (i i.e . length of social contacts) 
were studied separately. In the case 
of materials, at the two-year level, an 
average attention Bpan of 81* found in 
the Fall was increased to 116* in the 
Spring; at the three-year level, the 
130* average found was increased to 
105*; at the four-year level, the 134* 
was increased to 140*. The attention 
spans for children, os judged by the 
average lengths of maintained con- 
tacts, increased in the six months 
interval at the two-year level from 
33* to 63*; at the three-year level, 
from 49* to 69* ; at the four-year level, 
from 69* to 08*. 

To summarize: Growth in social 
behavior and mental activity was 
noticed after six months in nursery 
school (1) in the greater amount of 
time spent in social contact and in 
group contact; (2) in the fact that there 
was learning of the techniques of social 
adjustment-— the using to a greater 
extent those types of approach found 
to elicit successful contacts with the 
result that a proportionately greater 
number of contacts were group con- 
tacts in the Spring than in the Fall; 
(3) in the increase in the number of 
children contacted affording oppor- 
tunity [or adjustment to various 
types; (4) in the gains at all age levels 
in the per cent of time spent in general 
use and in active use of materials pro- 
vided; (5) in the proportionately 
greater per cent of time spent in con- 
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structive use of equipment with re- 
sultant skills developed in the motor 
and ideational fields; and (9) in the 
increases in attention spans for mate- 
rials and for children. 

It seemed true that the limits for 
"any social activity” and "any mental 
activity" might be set by maturation, 
Yet, within these limits, the propor- 
tional increase in "successful social 
activity" and "constructive mental 
activity" was as great or greater at the 
two-year level than that at the three- 
and four. Furthermore, since the 
average two-year olds in the Spring 
(age then 2 years and 10 months) 
surpassed the performance of the 
average three-year olds in the Fall 
(age then 3 years and 7 months) In 
per cent "successful social behavior" 
and "constructive mental activity," 
the conclusion might be drawn that 
learning by experience carried rela- 
tively more weight than maturation in 
regmd to growth in these two fields. 

CONCLUSION 

Results showed that attendance at 
the nursery school brought about 


increases In successful Bocial behavior 
ond constructive mental activity and 
attention span. This improvement 
was due in part to maturation and in 
part to learning by experience (in- 
direct teaching), and direct teaching. 
The data seemed to show that although 
maturation might set the limits to the 
extent of social activity, the success 
of this social activity — i.e. tho extent 
to which tho subject found himself 
accepted into a group was dependent 
on the techniques used. Two-year 
olds did use techniques found to bo 
"successful" ond, whenever they did, 
were as successful in their social 
approaches as were four-year olds. 
Similarly, a maximum of constructive 
mental activity with materials and 
equipment was found at the two- as 
at the four-year levol. 

Would it not seem then that learning 
by experience (indirect teaching), and 
direct teaching should bo considered as 
positive factors in the growth and 
development of the preschool child in 
the Gelds of Bocial behavior and mental 
activity? 
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Relaxation and Some Related Factors 

An Exploratory Study Made in Five Nursery Units 1 

Dorothy Van Alstyne 


D AILY programs in nursery 
schools have been built pri- 
marily on the assumption 
that we should satisfy the child's 
needs to be active, to eat, and to 
sleep. They have been based on a 
broad general knowledge of the young 
child's requirements and the experi- 
ence of nursery school teachers. Only 
recently has an attempt been made to 
observe children more closely in group 
situations and to determine experi- 
mentally what might be the optimum 
conditions for meeting the young 
child's needs in the daily program of 
the nursery school, 

The relaxation period especially has 
been a subject of much thought and 
discussion in the three nursery schools 
in which this study was undertaken. 
The teachers and directors were par- 
ticularly interested in knowing what 
conditions seem favorable to successful 
relaxation in children of this age; 
which of the following factors or 
combinations of these factors might 
bring about the best conditions for 

1 Tho writer wishes to express apprecia- 
tion to Rose H. Alschuler, Director of the 
Nursery Schools whero this study was mads 
and to Advisots of the Behavior Reseaioh 
Fund who sponsored this study, Among 
tho many porsone who coflpcratod in this 
study thanks aro especially duo to Emily 
Osborno and Helen Oborndorf, 


relaxation: the amount of activity in 
which the child engaged on the play- 
ground or in the playroom, the amount 
of time spent in outdoor play, or the 
more immediate effect of music and 
story periods just preceding relaxation? 

Stretching and relaxing exercises 
are given previous to each relaxation 
period during the early part of the 
school year until the children have 
acquired the habit of relaxing easily. 
These are renewed as necessary during 
the year. During the relaxation 
period the children are placed on a 
hard surface; i.e. on rugs on the floor 
and the room is darkened. A calm 
quiet atmosphere is maintained largely 
by means of the relaxation of the 
teacher herself. Children whose 
muscles are tensed are aided to release 
the tension. The teacher flexes their 
arms or legs or occasionally exerts a 
slight pressure as a hand is moved 
slowly across the surface of the 
muscles. 

The present study grew out of a 
desire to know whether factors other 
than those included in the regular 
procedure might not also be important 
aids to relaxation. As the Btudy 
grew, interdependence of other factors 
was indicated, What was tho relation 
of the quality of the relaxation to the 
following: the amount of extraneous 
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activity in the luncheon period, tho 
approximate amount of food con- 
sumed, the time which the child took 
in going to sleep, and the time spent in 
sleep? What was the relation of all 
of these factors to the amount ot 
activity in which the child engaged in 
the preceding two hours of free play? 
Were age or sex additional factors? 
In understanding factors basic to 
relaxation, are differences duo to 
variations within the same individual 
more important than differences be- 
tween individuals? 

The only study which deals with the 
rest period in the nursery school was 
published in 1932 by Staples (9). No 
effect of a rest period on the length of 
nap or the time of falling asleep could 
be found. 

Previous investigations have shown 
the possibility that sleep is related to 
the amount of morning activity, the 
amount of play outdoors, the time of 
falling asleep (8) and the influence 
of the adult in charge of the nap period 
(9), Others, however, have found no 
relation to the amount of outdoor or 
indoor play to the amount of noon 
food consumption (10) or to tho pres- 
ence of other children in the room 
(0). The physiological drive for sleep 
has been indicated as the most im- 
portant influencing factor in one 
study (6). The amount of activity 
of young children has been found to 
show sex differentiations (1) and to 
be effected by the type of situation 
in which the child finds himself (4). 
The amount of outdoor versus indoor 
play seemed to have little relation to 
the noon food consumption in tho 
only nursery school study in which 
it w as investigated (10). 


QENERAL PIAN OP TUE EXPERIMENT 

To determine the relationship of the 
various factors to be studied it was 
decided to observe the children In 
five groupB for ft period of two months 
(March and May, 1932). Observers 
were to describe the amount of activ- 
ity, the quality of the relaxation, and 
the type of behavior at luncheon by 
using rating scales as a guide. Tho 
approximate amount of food con- 
sumed, the timo required to go to 
sleep, and the length of the afternoon 
nap were also recorded. Music and 
story periods preceding relaxation 
were experimentally con trolled by 
distributing them regularly nmong 
all groups in relation to typo of morn- 
ing and day of the week. This 
distribution, was made in order to 
secure comparable data. The indoor 
and outdoor play periods were likewise 
distributed in a prescribed order so 
far as possible. Information was 
secured from the parents in regard to 
certain factors in tho home program 
for the twenty-four hours preceding 
tho observations at tho nursery school. 
The children were observed in each 
program on corresponding days of the 
week, Tho official temperature of 
each morning was also noted. 

JVie subjects studied 

The children enrolled in three nur- 
sery schools and two junior kinder- 
garten groups, who were present for 
at least four of the eight observation 
periods], were the subjects oi this 
investigation. Sixfcy-fivo children, 31 
boys and 34 girls were finally included 
in the data. Of the 05 children, 42 
remained for the afternoon nap period. 
The majority of tho 06 children were 
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three and four years of ago, although 
the age range was from to 5^ yeais, 
Nearly all of these children had been 
enrolled in the schools since the 
previous September, and some had 
been members of the group for over a 
year and a half. 

Whatever tendencies may be sug- 
gested in this study, they cannot be 
due to the fact that they represent one 
situation only, or to the fact that they 
are the result of the personality of one 
or two teachers. This study repre- 
sents an experiment carried on in 
nursery schools representing different 
social and economic situations and 
having os subjects a fairly random 
sampling of nursery school population, 
at least before the Emergency Nursery 
Schools were started. Two of the five 
nursery units from which the subjects 
came were the Winnetka Public Schools 
and three in. Chicago. One was the 
Parker Practice Nursery of Chicago 
Normal College and two were The 
Garden Apartments Nursery School 
for Negro Children. 

DESCRIPTIONS OF THE METHODS USED 
The rating scales 

At the time this study was planned 
(1932) the rating scales evolved by 
Sweeney, Hejiman and Sholley (11) 
seemed to be moat helpful in suggest- 
ing a possible device for judging 
activity and relaxation by the rating 
method. Goodenough's scale (1) also 
was found helpful in defining some of 
the gross movements more accurately. 
Revisions of former scales were made 
by the present author because of the 
difficulty of handling nine different 
scales at once. 

A combination was made of all in- 


door play scales an< 
play scales. Only 1 
were observed. Sin 
were usually about tv 
each child was ratec 
ance during the m&j 
morning. 

The majority of th< 
tions of specific ac 
the rating scales wei 
redefined and augme 
of practice in th* 
activity was analyze< 
approximate amounl 
the hands, arms, 
The indoor and 
scales were made i 
possible in regard 
degrees of children's 
by amount of move 
parts of the body, 
purely on the basis c 
the two observers 
rating scales, since 
means was lacking, 
equating of the two i 
order that the resul 
bined to give a re 
each child's total n 
or so that the outdoo 
ity could be Btudied 

In addition to i 
Indoor Activity Sea 
Period and Luncheo 
were devised in a 
These scales are no 
article but may be « 
author. 

Correlations wer 
tween the observati 
observers A and ] 
j udgments througl 
period in which th< 
ered, The correlat 
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observations of these two judges, 
rating independently, are high, rang- 
ing from -f .82 in the case of Luncheon 
Behavior Scale to + .90 for the Relaxa- 
tion Period Scale, The correlations 
for all scales combined was +,90. 

Two inexperienced observers X and 
Y were given the rating scales and 
asked to make two complete days 1 
observation, using all four scales. 
No further directions or explanations 
were given except the method of 
timing by 15 or 30 second intervals. 
The correlations of the ratings by 
Observers X and Y with those by 
each of the two practiced observers 
were high, ranging at lowest from 
+.63 for the Luncheon Behavior 
Scale to +,90 for the Outdoor Activity 
Scale. 

These correlations with two addi- 
tional observers may also be said to 
constitute the validity of the rating 
scales, according to Thurstonc (12). 

Method of ob&ervalioii 

The rating scale judgments were 
made by using the method of time 
sampling units, In the case of the 
Activity and of the Relaxation Period 
Beales 15 seconds of observation was 
the time unit found to be the best basis 
for judgment, but 30 seconds seemed 
necessary for the Luncheon Behavior 
Scale. A stop watch was used, and 
the two observers made their inde- 
pendent judgments simultaneously on 
the same child, going from one child 
to the next until all or the group had 
been judged and then repeating the 
process. 

Records of luncheon and nap. Rec- 
ords of the approximate amount of 
food consumed were made by the 


nursery school teachers as part of the 
regular routine of the school for the 
eaice of studying individual cases and 
also for the collection of data for stud- 
ies to be made by the Elizabeth Mc- 
Cormick Memorial Fund. Although 
estimates of the approximate amount 
eaten by the children wero made by 
the teachers in regard to each serving, 
it was thought possible to secure only 
a rough measure for the purpose of 
this study since the servings in each 
of the groups were likely to vary 
Bomewhat with individual needs, differ- 
ent personnel, etc. 

The children's records were divided 
into four sections' (A) Those in which 
the children ate no luncheon, (B) 
Those in which the children did not 
finish the complete meal served (in- 
cluding dessert), (C) Those in which 
the children ate all of the meal served 
to them, and (D) Those in which the 
children ate more than the meal first 
served to them. Because of the 
possibility of varying sizes of servinga 
in the four groups, the trends in each 
group were studied separately as well 
ob in combination, 

The afternoon nap records wero 
customarily taken for the same reasons 
as the food records. Tim leachem 
recorded the lime the child lay down 
in his bed, the time at which the child 
went to sleep (as judged by closed 
eyes, cessation of movement and 
regular breathing) and the time at 
which the child awakened. 

Indoor and outdoor play periods. 
Each of the five groups were observed 
for eight mornings, making a total of 
40 mornings of observation. On 11 
of these days the children played 
indoors all morning, on 15 days during 



314 


Van Alstyne : Relaxation 


the two hour free play period they 
played half' indoors and half outdoors 
and on 14 days they played outdoors 
all of the time observed, 

Music and story periods preceding 
relaxation. Quiet story periods and 
active music periods of 15 to 20 
minutes each preceding relaxation 
were distributed in a prearranged 
order so that each group would have 
approximately the same number and 
ao that due attention would be paid 
to the division between indoor, indoor- 
outdoor, and outdoor mornings. In 
all of the groups together there were 
20 story periods and 20 music periods 
preceding relaxation. Although the 
music period largely consisted of 
activity including rhythmical inter- 
pretations of music such as marching, 
skipping, galloping, etc., as well as 
singing, clapping hands to music, etc. 
quiet music was played at the end to 
make the transition before relaxation. 

Type of preihoua home program. 
Since the influence of the happenings 
at home might have a marked effect 
on the quality of the child's relaxation 
or activity at school, it was thought 
interesting to see what could be dis- 
covered by considering this phase of 
the child's program, A questionnaire 
was accordingly sent home with each 
child and returned on the morning 
previous to the observation at the 
nursery school. The questions were 
designed to discover whether the child 
had had his usual program at home, 
or whether it had been an unusually 
exciting or stimulating one. 

Days of the week , The observations 
were distributed to allow comparisons 
between the different days of the week. 
Each group was observed on five 
different days of the week during the 


two four-week periods in which the 
observations were made. Thus the 
final number of groups for each of the 
five days of the week was eight. 

Outdoor temperature. The official 
temperature for ten o'clock for each 
morning on which the children played 
outdoors for part or ail of the time was 
noted on each record. 

Summary of factors related to relaxation 

1. On the whole, the factors studied 
in the present investigation seemed to 
have little influence on the relaxation 
period. 

2, When all cases aTe taken into 
consideration there is a slightly posi- 
tive but an insignificant relation be- 
tween the quality of the relaxation and 

a. Amount of activity during the 
morning play period. 

b. Location of play activities; i.e,, 
whether outdoor, indoor, or part 
indoor and part outdoor. 

c. Nature of activities juBt pre- 
ceding relaxation; i.e. } whether 
music or story. 

d. A combination of the factors 
listed above under b and c. 
(Best combinations seemed to be 
an indoor-outdoor morning fol- 
lowed by stories and an outdoor 
morning followed by music.) 

e. "Unusual" factors in the home 
program. 

f. Extraneous activity at the lunch 
table. 

g. Amount of food consumed. 

h. Time of falling asleep. 

i. Length of nap. 

j. Day of the week. (Monday and 
Wednesday seemed poorer days 
for relaxation, Friday best,) 

k. Temperature. (Warm weather 
records on outdoor mornings 
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yielded the better relaxation 
scores.) 

1. Race. (Negroes scored better 
on relaxation than did whites,) 

3. When only extreme caseB were 
studied the following tendencies were 
noted: (a) The more active children 
tended to have poorer relaxation 
periods than the least active, (b) the 
children who had “external" disturb- 
ances in home programs, especially 
late bed times or illness in the house- 
hold, relaxed more poorly than the 
others, (o) children who ate most at 
lunch tended to relax better than those 
who ate less, (d) tho best relaxed 
children fell asleep on an average of 7 
to 8 minutes sooner than the least 
relaxed, (e) the best relaxed children 
slept on an average of eighteen minutes 
longer than the poorly relaxed. 

4. Theie was apparently no rela- 
tion between degree of relaxation and 
age or sex. 

Summary of factors related to activity 

The findings of the present section 
indicate, in general, that individual 
differences are practically os great in 
the case of activity as they are iu tho 
case of relaxation, each within the 
limits of itg own scale. The following 
tendencies have been noted for the 
cases as a whole. 

There is a slight positive relation 
between activity in a free play period 
and location of play activities ; amount 
of food consumed; day of the week; 
age; and sex. Children eeem more 
active on the days they play outdoors 
than on indoor mornings or part out- 
door part indoor mornings. Tho more 
active children tend to cat more, The 
less activity occurred on Monday and 
Friday, the moat on Tuesday and 


Wednesday, The younger children 
were slightly more active than tho 
older, and boys were slightly more 
active than girls, 

There seemed to bo little relation 
between activity in the free play 
period and temperature within the 
range studied; quality of relaxation; 
table behavior; and race. 

An examination of extreme cases 
revealed tho following trends: the 
extremely active took longer to relax 
than did the extremely inactive; the 
extremely active took longer to fall 
asleep and slept longer than did the 
extremely inactive; and a larger per- 
centage of tho moat active children had 
disturbances in their homo program. 

Summary of factors related to nap 

On the whole, the factors studied in. 
the present section appeared to have 
little influence on tho nap period. 
Individual differences and the factor 
of sleep habits established by this time 
of year would appear to bo the more 
important. Among tho tendencies 
which were noted, however, the follow- 
ing deserve mention. 

In general, those cases who took 
longer to fall asleep tended to bo 
children who spent part of the morn- 
ings indoors and part outdoors; who 
played outdoors in warm weather ns 
opposed to cold weather; who ate 
more than tho amount served; and 
who were observed on Wednesday os 
opposed to other days of tho week. 

Those cases who took the shortest 
time to fall asleep included children 
who played indoors all morning; who 
played outdoors on cold mornings; 
and who were observed on Friday aa 
opposed to other days of tho week. 

Those cases who slept tho shortest 
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time tended to be children who spent 
part of the morning indoorsj part out- 
doors ; who ate more than the amount 
served; and who were observed on 
Wednesdays as opposed to other days. 

Those cases which were character- 
ized by the longest sleeping time 
tended to include children" who had 
played indoors; who had eaten less 
than the amount served; and who 
were observed on Tuesdays and Fri- 
days as compared with other days, 
When only the extreme cases were 
studied: 

a, A positive relationship was found 
between length of time taken to 
fall asleep and high activity, poor 
relaxation, and an unusual home 
program. 

b, A positive tendency was found 
for the children taking the least 
time to fall asleep to have good 
relaxation and low activity scores. 

c. A positive tendency was found 
for the children sleeping the 
shortest time to be poor in relaxa- 
tion and to exhibit a low degree 
of activity, 

d. A positive tendency was found 
for children who slept longest to 
have high activity, extremely 
good relaxation, and an unusual 
home program. 

The average length of the nap for 
the group as a whole was found to be 
8974. This finding is in close agree- 
ment with that of Sherman (8). 

INTEnpttETA'TION OF RESULTS 

Significance of finding 3 in the study of 
relaxation 

Children in the nursery school at 
the time of year when this study was 
made had established habits of relaxar 


tion which were apparently little in- 
fluenced by extraneous factors. No 
real differences in the degree of relaxa- 
tion could be found under the varied 
conditions which were studied, al- 
though certain trends indicated the 
possibility of some slight effect of 
temperature on the mornings that the 
children played out of doors, the type 
of home program, and the day of the 
week. On the whole, however, the 
lack of effect or relation was more 
striking than the reverse. 

The study has indicated that indi- 
vidual differences are important factors 
to consider when judging the quality 
of a child’s relaxation. Through an 
analysis of individual differences it 
was found that a consistently high or 
low degree of activity and extremes in 
time of going to sleep and length of nap 
are related to the quality of relaxation. 
In other words, If good, conditions for 
relaxation are provided and previous 
habits of relaxation have been estab- 
lished, the type of relaxation that will 
result would seem to depend more on 
the inherent qualities of the child than 
on factors in the daily program. 

What the inherent basis of these 
individual differences is can only be a 
matter of conjecture, but there is a 
possibility that it is physiological. 
The nervous, glandular or nutritional 
constitution of the individual may be 
a determining factor in the degree of 
relaxation which he is likely to attain. 

In addition to the constitutional 
make-up of the child, possible home 
disturbances constitute a factor to be 
considered. Although there was only 
a slight tendency for the children with 
unusual home programs to hsve a 
poor quality of relaxation, when the 
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factors in the unusual programs we 
analyzed it was indicated that the 
factors which are external, such as 
late bed-time and illness in the house- 
hold, may have a relationship with 
relaxation at school. Contrary to the 
usual supposition, the factors in the 
program which have to do with varia- 
tions in the child's own behavior such 
os temper tantrums and sleep disturb- 
ances seem to make little difference. 

It is perhaps natural for temperature 
to show some indication of influencing 
the relaxation period. Heat is used 
by many physicians to aid in the les- 
sening of tension in their patients who 
are subject to nervous disorders and a 
mildly warm bath is sometimes advised 
for its calming effect. It is possible 
that even greater differences in the 
quality of the relaxation period would 
have been found if the differences in 
temperatures studied had been greater. 

The third factor which should be 
considered as having some significance 
in addition to individual variations 
is that of the day of the week. The 
tendency for the earlier part of the 
week to show poor relaxation periods 
and for Friday to yield a good quality 
of relaxation may be due to habits of 
relaxation gradually rebuilt during 
the week in the regular routine of the 
nursery school. 

In the application of these results 
to the nursery school situation, it is 
apparent that there are certain factors 
which may have seemed important on 
casual observation but which further 
study reveals as insignificant for 
consideration in nursery school pro- 
grams. The nursery school teacher 
who wishes to secure the best quality 


of relaxation foT her children, once 
the habit of relaxation haa been 
established as far as possible by means 
of the technique described, should 
feel more free, on the basis of the 
present study, to overlook a number 
of factors (such as amount of activity 
within moderate bounds, or type of 
activity — i.e, music or story period- 
preceding the relaxation period) and 
to concentrate on the more obvious 
factors of temperature, day of the 
week, and home program. 

It is also extremely important for 
the nursery teacher to recognize the 
significance of individual differences. 
Is it, perhaps, a well-nigh physical 
impossibility for some children to 
attain the degree of relaxation of 
which others are capable? Is it 
possible that individuals who are 
hyper-active, characteristically dis- 
posed to take a long time to fall asleep, 
have a short nap period, or that those 
who have a different constitutional 
make-up may have difficulty in relax- 
ing well? It is necessary for the 
teacher to decide definitely whether 
the child'B restlessness is a conscious 
attempt to attract her attention or 
something which he cannot help 
before adopting any policy in tho 
matter of inducing relaxation, Tho 
treatment would obviously bo quite 
different in the two cases. If tho 
child is seeking attention, the teacher 
would try to meet the situation with 
apparent unconcern or possibly isola- 
tion. If the restlessness seems un- 
avoidable, it might be well to provide 
additional relaxation periods, both in 
the mid-morning at school and in the 
late afternoon at home. 
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Significance 0 / findings in the study oj 

children's activity during free 'play 
periods in the nursery school 

Two trends noted in this section of 
the study are the tendency for the 
children when they played out of 
doors to be more active and for the 
more active children to consume more 
food than the inactive. The outdoor 
playground has large apparatus on 
which more active play can be per- 
formed than indoors, and the greater 
amount of Bpace allows for more 
freedom of action. Likewise, the chil- 
dren who are more active are more 
likely to bum moie body fuel and have 
larger appetites, as many nutritional 
studies have shown (7). 

It was found that in the extreme 
instances, degree of activity was 
related to quality of relaxation, length 
of time taken to fall asleep and length 
of nap, When we consider the fact 
that the most active children tended 
to relax the most poorly, took longest 
to fall asleep, and tended to sleep 
longer than the extremely inactive 
children, there comes to mind the 
possibility of an underlying factor of 
nervous tension or other causes in the 
child's glandular, chemical, or nutri- 
tional constitution which may be at 
the basis of the high degree of activity. 
Perhaps this extreme activity is really 
undesirable and a symptom of under- 
lying tension which makes it impos- 
sible for the child to relax well and to 
go to sleep quickly. Due to exhaus- 
tion, perhaps, the child sleeps a long 
time after he once falls to sleep. 
These assumptions, it should be noted, 
have only been suggested as possible 
explanations for the present findings. 
They are in need of further study. 


The above suppositions Beem to be 
somewhat substantiated when we ex- 
amine the results of the study of home 
programs. A high degree of activity 
seems to be related to disturbed home 
programs, but whether the home 
programs are the cause of this dispro- 
portionate activity or are themselves 
symptoms of tensions and instability 
in the household would have to bo 
studied in each case. 

In interpreting the curves of activity 
in relation to the day of the week, one 
is reminded of similar results found in 
industry (2) ; i.e the lowered activity or 
“ warming-up" period found on Mon- 
day, the highest peaks during the week 
when the workers have “gotten their 
stride" and the gradual slowing up 
toward the end of the week. In the 
case of nursery school children we might 
consider that the somewhat lowered 
activity on Monday would be due to 
the fatigue resulting from a probably 
different program on Sunday (includ- 
ing difference in time of meals, presence 
of extra adults, loss of nap or late 
bed hour), or to the readjustment to 
the school situation after two days at 
home. The lowered activity on Fri- 
day, coming after the higher level of 
Tuesday and Wednesday may indi- 
cate a somewhat calming effect of a 
week in the regular routine of the 
nursery school. The fact that the 
highest degree of activity is on Wed- 
nesday proves interesting in the light 
of the more frequent judgments by 
teachers of Wednesday as a “poor" 
day. The combined results of several 
other factors in the nursery school 
day such as relaxation, food consump- 
tion, and time of going to sleep also 
showed Wednesday to be the poorest 
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day. This relation of the greatest 
activity to the "worst day” may cor- 
roborate the theory that one of the 
underlying causes of extreme activity 
is tension. Why Wednesday should 
present this symptom more than any 
other day is a matter for conjecture, 

It is not surprising that the younger 
children, proved to be slightly the more 
active, as they are the ones who like 
the toys requiring more locomotion, 
Likewise, the older children are usually 
the ones who become interested for 
long periods indoors in the sedentary 
occupations of drawing, cutting, work- 
ing with clay, etc., and who have a 
longer attention span in all activities 
(IS). For practically the same rea- 
sons, we would expect the boys to be 
somewhat more active than the girls, 
a tendency which was also indicated 
in this study. 

Significance of findings for the nap 
period 

The differences between groups com- 
pared on the basis of factors studied in 
relation to the nap period are insignifi- 
cant in comparison with individual 
differences. It seems apparent that 
at the time of year when this study 
was made the habits of falling avslcep 
after a certain length of time and of 
sleeping for a certain period bad been 
so established that other factors in 
the child’s program could have little 
effect. 

The same result has been indicated 
by other studies which have shown 
that children tend to sleep approxi- 
mately the Bame length of time re- 
gardless of whether curtains arc be- 
tween their beds (6), whether they 
sleep in groups or alone (6), whether 


they have had a long outdoor play 
period, or whether they have had a 
rest period previous to luncheon (10). 
Sherman (8) also states that appar- 
ently children of this age acquire a 
habit of remaining in bed a certain 
length of time before falling asleep. 
The only study which showed any one 
factor as seeming to make a difference 
in the nap period was that by Staples 
(9), who found that the personality 
of the teacher in charge had somo 
effect. The present investigation 
largely rules out this factor for the 
findings as a whole since there were 
four different groups who stayed for 
nap, each of which was in the charge of 
at least two teachers. 

Careful training in the regular nurs- 
ery school routine gradually builds 
up sleep liablts and teachers in general 
expect children to sleep on the average 
a certain length of time once these 
habits have been established. Individ- 
ual differences in time of falling 
asleep and length of nap are recog- 
nized hero also ns important aspects 
of the nap situation. 

Certain tendencies in the findings 
of this study suggest that there may 
be somo slight effect on the nap period, 
perhaps more at the lime of establish- 
ing sleep habits than inter, of kucIi 
factors ns temperature, day of the 
week, food consumption, and outdoor 
play, and in extreme cases, of activity 
of the child in the play period, tho 
quality of his relaxation, and the type 
of home program. Although these 
tendencies are very small indeed, they 
may be found larger if more records 
arc studied. 

A study of the day of the werk on 
which there were tho worst and l*cst 
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nap periods is interesting. On the 
poorest clay, Wednesday, there was 
also the highest activity, poor relaxa- 
tion, low food consumption. Why 
this is a poor day can only be surmised. 
Perhaps it is related to the high degree 
of activity found on that day. Tues- 
day as a good nap period may be so 
because by the second day of the school 
week the children have become once 
more adjusted to the school routine. 
Friday's good record can probably be 
explained by the gradual reestablish- 
ment of good sleep habits built up 
during the week. 

As in the case of relaxation, it is 
seen that the child who is extremely 
active in the free play period and 
who has an unusual and probably 
"over-stimulated" program at home 
tends to take longest in falling asleep. 
Likewise, the most poorly relaxed 
child takes longest in falling asleep, 
As previously indicated in the dis- 
cussion of the relaxation period, there 
is probably some underlying cause for 
this, whether of individual make-up or 
of instability in the home. Both may 
be present, but which is cause and 
which effect cannot be analyzed here, 
At least these findings point again to 
the marked differences between indi- 
viduals which all niusery school 
teachers have learned to recognize . 

Interrelation of all factors studied 

When all of the types of situations 
studied in the nursery school program 
were analyzed for apparent relation- 
ships it was found that although 
children on the whole are not espe- 
cially consistent in the apparently 


same situation there does tend to be 
more consistency in a child's reaction 
to a certain situation than there is in 
his behavior in a number of situations, 
The percentage of children Who showed 
extreme instances more than once 
ranged from 35 to 70. For instance, 
if a child is extremely active on the 
playground on one day we can expect 
that he will be extremely active on 
some other day, but the fact that he is 
extremely active during his play period 
is no indication that he will be extra- 
neously active and exhibit the best 
behavior at the lunch table or that he 
will not relax quickly or that he will 
take a long time to fall asleep. 

Among the extreme cases, children 
who were best in one type of behavior 
situation were often worst in another, 
such as good relaxation and poor 
behavior at lunch, but children who 
were best in one type of behavioT situo- 
tion were seldom among the worst in 
that same situation and children who 
were in the poorest group were seldom 
found in the best. The greatest con- 
sistency in any one type is found in 
the length of nap and the least con- 
sistency in the degree of activity. 

This trend toward consistency of 
extreme instances within one type of 
behavior situation and inconsistency 
among various situations points to the 
specificity of each of the types of 
behavior situations studied. In other 
words, not only is there a wide variety 
of individual differences but also a 
considerable variation in each individ- 
ual's reaction to the type of behavior 
situation in which lie finds himself. 



Van Alstyne: Relaxation 


321 


REFERENCES 


(1) GoodbnottgH; Florence i Behavior in 

young children. Child Develop- 
ment, 1931, No. 1, 29-17. 

(2) Industrial Research Department of the 

Harvard Business School in a forth- 
coming study to be published, 

(3) Jacobson, Edmond; Progressive re- 

laxation; A physiological and clini- 
cal investigation of muscular statcB 
and their significance in psychology 
and medical practice, Univ. of 
Chicago Press, Chicago, III,, 1029, 
Pp. xiii, 428. 

(4) Koch, Helen Lois and Stheit, 

Helen: A Btudy in rating technique 
with special reference to activity in 
pre-school children. J, Genet. Psy- 
chol., 1032, 41, 330-335, 

(6) Moore, Elizabeth; Study of factors 

influencing Bleep in the pre-school, 
Unpublished Btudy, Iowa Child Wel- 
fare Station, State University of 
Iowa 1020-1930. 

(0) Reynolds, Martha May and Mallat, 
Helena; The Bleep of young chil- 
dren. J. Genet. Psychol., 1033 , 43, 
322-361. 

(7) Sherman, Henry C.: Chemistry of 


food and nutrition, Jlev* Ed. f New 
York, MacMillan, 1032, Pp. 014. 

(8) Sherman, Mandei^; Tho afternoon 
sleep of young children; Somo influ- 
encing factors. J. Genet. Psychol., 
1030, 38, 114-126, 

(0) Staples, Rtjth: Some factors influ- 
encing the nfternoon sleep of young 
children, J, Genet. Psych., 1932, 
41, No. 1, 222-28. 

(10) Statleb, Ruth and Anderson, A. C.: 

A Btudy of outdoor play, appetite, 
and afternoon sleep of young chil- 
dren, Child Development, 1033, 4, 
101-105, 

(11) Sweeney, May F., Hejinian, Lecba 

M If and Should y, Rebecca; A 
method for studying tho activity of 
pre-school children. J. of Homo 
Economics, 1020, 31, No, 0, 071-078. 

(12) TnunBTONE, L. L.: The reliability and 

validity of testa. Edward Brothers, 
Inc*, Ann Arhor, Michigan, 1932. 

(13) Van Alstyne, Dorothy: Play be- 

havior and choice of piny materiald 
of pre-school children. Behavior 
Research Fund publication, Uni- 
veraity of Chicago Prcsa, 1032, Pp. 
108. 




Author and Subject Index 


^DOLESCENCE, physical growth in, 1 77 

f pubescence in, 177 

, research in, 285 

Adolescent, personality of, 77 

Rorsohaoh norms for, 69 

, social world of, 286 

gARUCH, Dorothy W. and Risbbr, 
Joseph C. An experiment with posture 
work in a nursery school. A prelimin- 
ary report, 260 
Behavior, social, 303 

, variation in, 56 

, verbal directions for, 106 

BrLUNas, Marion Leroy. A report of a 
case of inverted writing and drawing, 
101 

Birth, accuracy of reports on, 166 
Boys, developmental age of, 88 

, relative development of, fiS 

Bradbury, Dorothy E, and Skbels, 
Esther Leech. An analysis of tho 
the literature dealing with nursery edu- 
cation, 227 

QHILD development, problem of, 7 
Child, memory span of, UO 
Children, bilingual, 10 

, emotional responses of, 26 

, motor abilities in, 141 

, responses of, 62 

Concepts, development of, 120 
Cow ah, Edwina Abbott; McClellan, 
Mernerva Church; Pratt, Bertha 
M, and Skaes, Mae, An adolescent 
personality schedule., 77 
Crider, Blake. Unilateral sighting pref- 
erence, 103 

CosHiNo, Hazel M. and Olney, Elizabeth 
E. A brief report of the responses of 
pre-school children to commercially 
available piatorlal materials, 52 

D^ta, developmental, 166 

Delinquency, indicators of, 164 
, juvenile, 164 


Dbluan, Lotus, The order of participation 
of limbs in responses to tactual stimula- 
tion of the newborn infant, 08 
Dennis, Wayne. Laterality of f unotlon in 
early infanoy under controlled develop- 
mental conditions, 242 
Development, box differences in, 206 
, skeletal, 205 

Dikock, Healey 8, A research in adoles- 
cence, 177 

Djhock, H ed ley B, A research in adoles- 
cence. II The social world of the 
adolescent, 285 
Directions, influence of, 196 
Drawing, writing and, 161 
Dubba, Mbbyjn A, Menial and social 
maturity in relation to certain Indi- 
cators of the degree of juvenile delin- 
quency, 154 

EQUIPMENT, play, 60 

Jj\4MJLY, food aversions In, 277 
Feeding, problems In* 277 
Fetus, response of, 263 
Fumr, Charles D. Bex differences In 
skeletal development, 206 
Flory, Charles D. Predicting puberty* 1 
Food, family avoiflionB in, 277 
Frank, L, K. The problem of child de- 
velopment, 7 

Fcrfey, Paul Hanly. A nutc on tho 
relative dcvelopmcntal-ago scorca of 
urban and rural boys, 88 

QOODENOUGH, Florence L. and 
^ Smart, Russell C. Interrelationships 
of motor abilities in young children! 141 

|-[ANDEDNESS, degrees of, 250 

, determination of, 01 

p variations in, 259 

Hertz, hD rourjiite H. Rorschach norms 
for an adolescent age-group, 00 


323 



324 


Author and Subject Index 


JNFANCY, laterality of function in, 242 
Infant, tactual stimulation of, 98 
Intermarriage, mental defioienoy and, 213 

JOHNSON, Mahoubritbj Wilkbr. The 
effeat on behavior of variations in 
the amount of play equipments, 58 
Johnson, Marguerite Wilkbr. The in- 
fluence of verbal directions on behavior, 
100 


T ATERALITV, developmental conditions 
^ and, 242 

Literature, nursery education, 227 


jyjACFARLANE, J, W.; Stoi/xz, H. R. 

1 and Pyles, M, K r The aoouraoy of 
mothers' reports on birth and develop- 
ment data, 165 
Magnitude, concepts of, 120 
Mallay, Helena. Growth of social be- 
havior and mental activity after eix 
months in nursery aohool, 303 
MallaY, Helena. The latent memory 
Bpan of the pre-sohool child, HO 
Materials, child's responses to, 52 
Maturity, mental and social, 154 
McCarthy, Dorothea. Children's feed- 
ing problems in relation to the food 
aversions in the family, 277 
McClellan, Mbrnerva Church; Cowan, 
Edwina Abbott; Pratt, Bertha M. 
and Skaer, Mae. An adolescent per- 
sonality schedule, 77 
Memory, latent, 110 

Mental defioienoy, intermarriage and, 213 
Motor abilities, interrelations of, 141 
Movements, directions of, 28 
emotional reBponsoB and, 28 


^EONATE, aotlvity of, 231 

, metabolic changes in, 231 

New-born, responses of, 98 
Norms, Rorschach, 69 
Nursery education, literature of, 227 
Nursery sohool, daily program in, 310 

, growth in, 303 

, posture work in, 260 

, relaxation in, 310 


QLNEY, Elizabeth E. and Cushing, 
Hazel M, A briof report of the re- 
sponses of pre-school children to com- 


mercially available piotorial materials 
52 ' 

PERSONALITY, adolescent, 77 

, schedule of, 77 

Posture, nursery school and, 289 
Pratt, Bertha M.; Skaer, Mae; Cowan, 
Edwina Booth; and McClellan, 
Mbrnerva Church. An adolescent 
personality schedule, 77 
Preference, sighting, 103 
Puberty, prediction of, 1 
Pyleb, M. K.j Stoltz, H. R.; and MaoFar- 
lanb, J. W. The accuracy of mothers' 
reports on birth and developmental 
data, 165 

Marian R. Mental deficiency in 
relation to intermarriage, 213 
Responses, piotorial materials and, 62 
Richards, T. W- Gross metabolic changes 
characteristic of the activity of the 
neonate, 231 

Risber, Joseph C, and Baruch, Dorothy 
W, An experiment with posture work 
in a nursery school. A preliminary 
report, 209 

Roos, Mary M. A study of some factors 
entering into the determination of 
handedness, 91 

Roos, Mary M. Variations with age in 
frequency distributions of degrees of 
handedness, 259 

gCHRAMM, Don Gregory J. Direction 
of movements of children in emotional 
responses, 28 
Sex, differences in, 205 
Sighting, unilateral, 183 
Skaer, Mae; Pratt, Bertha M.; Cowan, 
Edwina Abott; and McClellan, Mer- 
nbrva Church. An adolescent per- 
sonality schedule, 77 

Skbelb, Esther Leech and Bradbury, 
Dorothy E. An analysis of the litera- 
ture dealing with nursery education, 
227 

Smart, Russell, C. and Goodenough 
Florence L t Interrelationships of 
motor abilities in young children, 141 
Smith, Madorah E. A study of the speech 
of eight bilingual children of the samo 
family, 10 



Author and Subject Index 


326 


3gntag, Lester Warren and Wallace, 
Robert P. The movement response of 
the human fetus to Bound stimuli, 253 
Sound, fetal response to, 253 
Speech, study of, Z9 

Stout z, H. R.; Pyles, M. K, and Macfar- 
lane, J, W. The accuracy of mothers' 
reports on birth and development data, 
166 


rpHRUM, Martha E. The development 
of concepts of magnitude, 120 


y AK Albtynbj Dorothy, The rel axation 
period in the nursery Bchool: A study 
of the interrelation of various aspects 
of the daily program, 310 


yy ALLACE, Robert F. and 3 ontao, 
T Lester Warren. The movement re- 
sponse of the human fetus to sound 
stimuli, 253 
Writing, inverted, 151 



